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HUDSWELL CLARKE & Co. Lrp. 
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WHAT SORT OF MISCHIEF IS NOISE UP TO IN YOUR 


OFFICE OR FACTORY? Is it slowing down the efforts of your 
workers .... provoking bad temper and staff friction .. . . leading to 
absence through depleted nervous resistance . . . . cheating your 
customers of material they badly need. ... depriving the country of 
power to prosecute the war... . are you yourself a victim to noise? 
Some of the most important war factories have adopted ACOUSTI- 
CELOTEX to quicten noise—and have gained in efficiency up to 10% 
CELOTEX LIMITED, Stonebridge Park, N.W.10. 


An Acousti-Celotex ceiling in a 


HORACE W. CULLUM & CO. LTD., CONNAUGHT GARDENS, MUSWELL HILL, N.10 London office entrance. An ex- 
REGIONAL —SOUTH OF YORKSHIRE AND CHESHIRE ¢ WILLIAM BEARDMORE & CO. LTD., le of stencilli 
> ample of stencilling. 
DISTRIBUTORS GLASGOW—NORTH OF THE CHESHIRE SOUTHERN BORDER, EX. YORKSHIRE ® 
y. H. BEAN & CO. LTD., 22, BASINGHALL STREET, LEEDS, 1 — YORKSHIRE 


ACOUSTI-CELOTEX MEANS MORE OUTPUT 











ep 
* 





JUNE 27, 1941. 


ENGINEERING. 


501 








THE TESTING OF DUST- 
EXTRACTION PLANT. 
(Concluded from page 462.) 

THERE remains to be made some form of detailed 
examination of the dust carried by flue gases ; 
and, possibly on the assumptions that the dust which 
passes an extraction plant is most worthy of such 
examination, and that no extractor worthy of the 
name is likely to pass particles exceeding 50 microns 
in size, the method recommended in Part 3 of 
British Standard No. 893 is suitable for an approxi- 
mate size grading within the range 5 microns to | 





deflector cone, f a glass belt jar, g an orifice plate, | samples of laden and cleaned gas, taken, respec- 
h @ manometer, k a capacity flask, /1 are drying | tively, at the inlet and outlet sides of the separator ; 





towers, m a filter for oil removal, n a flask for excess | and, in the second case, on samples of uncleaned gas 


air pressure release, and o a thermometer. 


The Standard gives instructions for preparing | d 
dust samples for elutriation, involving preliminary | to 


treatment with alcohol to break down aggregates | 


upstream of the separator, and measurements of the 
ust collected. Both these methods seem open 
the objections that sampling upstream of the 
separator involves a more elaborate filtering opera- 


in the case of dust from wet-type extractors. The | tion, inasmuch as both the range of particle size and 


test procedure, moreover, specifies an initial period 
of elutriation followed by successive periods of about 
half the initial duration, until the amount of dust 
driven off, determined by change of weight, is not 
more than 1 per cent. for two consecutive periods. 
Along these lines, and by the successive use of | 


the dust concentration are greater than on the down- 
stream side ; and that, in most boiler installations, 
the attainment of a sampling position where 
uniformity of speed, direction and dust concentra- 
tion obtains in the flue gases must be even less 
practicable upstream of the separator than down- 


50 microns. Following the suggestion of the| increasing air speeds in elutriators of decreasing | stream. The method based on sampling both 


Electricity Commissioners, the Standard procedure | 


is that of elutriation, whereby dust particles are 
graded according to their terminal, i.e., maximum, 
falling speed under gravitational attraction in dry 
air. For particles within the range of 5 to 50 microns 








= 





three terminal speeds, respectively, 0-6, 2-5 and 
10-0 cm. per second, are stipulated, and for each 
of them the Standard gives details of the size and 
construction of a suitable elutriator. The largest 
(54 in. in diameter) is shown by Fig. 20, on this page. 
Briefly, this apparatus consists of a vertical tube 
through which a controlled air current flows upward. 
The dried sample of dust is placed at the bottom of 
the tube, where the entering air current passes 
through it. Particles having smaller terminal 
speeds than that of the air speed are carried upwards 
by the current and deposited outside the tube. 
The difference in weight between the remainder 
and the original sample measures the amount so 
carried away. Interesting features of the apparatus 
are a cone, below the parallel tube, in which the 
relatively high air speed disturbs all the dust and 
lifts through a small height particles which even- 
tually fall through the slower-moving air higher 
up in the elutriator tube ; and a baffle at the top 
of the parallel tube to prevent dust, once ejected, 
from falling back at the end of a test. The air 
supply to the elutriator is derived from a pump, 
is regulated, filtered, dried, and has its temperature 
and rate of flow measured before passing to the 
elutriator. The arrangement is indicated by Fig. 21, 
in which a is the elutriator tube, b the cone, c the 
dust container, d the dust collector platform, e the 


diameter, the fractional analysis of the dust may be 
carried as far as desired; though, as has been 
mentioned, not more than three cuts are required 
by the Standard for dust below 50 microns. It may 
be worth remarking that this elutriation procedure 





























(7530.P.) | 
is largely based on work originating in Germany. 
|If justification were needed for the British | 
| Standards Institution’s insistence on the elutriation | 
principle for grading fine dust, it is to be found in 
the American draft Test Code for Dust-Separating 
| Apparatus,* where sieve analyses for particle sizes 
| below 200 mesh, i.e., 74 microns, are stated to be of 
| dubious accuracy and should be checked by micro- 
scopic examination or elutriation. For larger 
particle sizes, up to 2,000 microns, the American 
Test Code cites a range of sieve, sizes with the 
recommendation that mechanical sieving should 
always be preferred to manual. This difference, in 
respect of size analysis, between the American and 
British proposals arises from an earlier point of 
distinction, namely, that the Code sanctions three 
methods of determining the efficiency of separation 
equipment. One of them, based on sampling the 
cleaned gases leaving the extractor and measuring 
the dust caught by the extractor, is identical with 
the British Standard Specification. The draft Code 
comments that this method can be applied only 
to installations where the dust collected during the 
test period can be removed in the dry state from the 
hopper; and, further, that the total discharge of 
gas through the extractor must be measurable 
with reasonable accuracy. It would appear, from 
the text of the British Standard, that the former of 
these limitations is not, in fact, valid, though the 
practical difficulties may turn out to have a serious 
effect on accuracy with certain (especially the wet) 

types of extractor. 
The other methods of efficiency determination 
suggested in the Code are based, in one case, on 


* Published by the American Society of Mechanical 





upstream and downstream of the separator is 
placed first in the Code, and appears to be preferred 
because it does not necessitate measurement of the 
gas-flow rate. Since, however, the Code subsequently 
—and rightly—stipulates a Pitot exploration of the 
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sampling section to ensure that the sampling 
withdrawal rate may be, at every test point, the 
same as the local velocity of flue-gas flow, this 
reason carries little weight. In any case, the 
assembly of apparatus and staff to determine 
separator efficiency is such a considerable under- 
taking that it seems the sensible thing to take, at 
| the same time, every sort of physical observation— 
including measurement of flue-gas flow—that can 
contribute useful information regarding the per- 
formance of the boiler plant as a whole. 

On the selection of a suitable sampling section, 
the Code is less maturely instructive than the 
British Standard. It sounds the obvious warnings 
against locations near sudden changes of section or 
direction in the ducting and notes a number of 
factors conducive to stratification of the gas-borne 
dust. On both of these counts, situations in a verti- 
cal length of duct are to be preferred. The Code 
states, however, that vanes or other apparatus used 
for straightening air flow in ducts sometimes have 
the opposite effect on the dust particles, and con- 
cludes that the only satisfactory means of combating 
wide differences in velocity or stratification over the 
sampling cross-section is to use more sampling 
points. It does not explain, unfortunately, what 
procedure to adopt in the circumstances, by no 
means unknown, of flow in certain localities of the 
section being in the reverse direction to the general 
direction of flow. Another curious feature of the 
Code is its suggestion, illustrated with the diagram, 
reproduced in Fig. 22, on this page for the distri- 
bution of sampling points over a circular cross-section 
of flue. The flue is first divided by circles, respec- 
tively of radius one-third and two-thirds that of the 
section. The three areas so obtained are sub- 
divided, respectively, into 4, 10 and 16 parts by 
regularly spaced radial lines. A simple computation 
reveals that the subdivisions in the different annuli 








Engineers, October, 1939. 


are, in fact, unequal, but that they would be equal 
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if the subdivision (incidentally, with enhanced 


simplicity of angular spacing) had been done instead | 


into 4, 12 and 20 parts. 

The permission, under the A.S.M.E. Code, to| 
compute extractor efficiency by sampling the 
heavily dust-laden gases is reflected in the fact 
that certain of the representative forms of sampling 
device, illustrated in the draft, e.g., Fig. 23, page 501, 
are described as being of large capacity or are recom- 
mended for use in conjunction with a cyclone 
precipitator to recover the bulk of the dust. Other | 
examples are identical with those illustrated in the 
British Standard. Indeed, the only major points 
of difference between the two tests are that the 
Code specifies a minimum diameter of } in. for the 
sampling nozzle, as compared with } in. in the 
British Standard ; and that the Code requires an 
efficiency of 99 per cent. in the sampling filter “‘ for | 
dust of the approximate size analysis to be encoun- 
tered on the test.” How to determine this efficiency, 
which appears to be a problem comparable with 
that for which the sampling filter is being used, 
is not explained, and the stipulation seems to embody 
all the essentials of a vicious circle. 

With regard to the measurement of dust collected 
by the main separating plant, the Code recommends 
a number of useful practical precautions. It 
remarks that special means usually have to be 
provided for removing the dust from the hopper, 
and that care should be exercised to ensure that | 
removal, either by instalments or continuously, | 
during the progress of tests upon the separator, | 
shall not upset the normal operation of the separator. 
For instance, if (as is often the case) the pressure 
inside the separator is below atmospheric, air will 
tend to flow up the dust discharge pipe ; to prevent | 
which, the discharge line should be fitted with | 
double valves, or the dust continuously sucked out | 
by an exhauster that produces a lower pressure | 
in the discharge line than exists in the hopper. | 
It is also pointed out that, since the storage space | 
provided for extracted dust is so large that serious 
errors can be caused by dust adhering to the walls 
of the hopper, stringent precautions must be taken 
to ensure that this condition shall not occur either | 
at the beginning or the end of each run. If the | 
hopper-collecting period cannot be made to coincide 
exactly with the sampling period, the durations of | 
the sampling and collection periods must be | 
accurately recorded and the necessary correction | 
made, the load and other operating conditions being 
maintained as nearly as possible constant throughout 
the entire period. For the sampling and analysis 
of the collected dust, the A.S.M.E. Test Code for 
Solid Fuels is recommended as a guide, being 
suitable as regards the principles involved, though 
not entirely applicable in certain points of detail. 
Similar reference to existing specifications is made 
in respect of the measurement of the power consumed 
by the main extraction plant, of the exploration of 
flue-gas flow by Pitot tubes, and of the dust grading 
where this is done by hand sieving. 

With no more than a few exceptions, the provisions 
of the tentative A.S.M.E. Code appear to be unexcep- 
tionable and certainly form the basis of a practical 
standard of test procedure for dust-extraction plant. 
They cover substantially the same ground as those 
of British Standard No. 893, and may be said to 
include nothing of importance not considered by 
the Standards Institution Committee, although they | 
tend on the whole to be more detailed. In parti- 
cular, they deal very comprehensively with the 
computation and reporting of test results, and pay 
more attention than is usual in British Standards 
to what may be termed the semi-legal aspects of the 
agreement, between the supplier and user of the 
dust extraction plant, as to the specific objects of 
the tests and the permissible tolerances on per- 
formance results. 

Thus, the A.S.M.E. Code usefully supplements the 
British Standard, and, while not without defects, 
may be judiciously studied with advantage by 
engineers who propose to test dust-extraction 
apparatus along the lines laid down by the British 
Standard. The position with regard to its adoption 
is that the document here cursorily reviewed is the 
text of a tentative draft approved by the Council of | 
the American Society of Mechanical Engineers, but 
subject to revision; and issued in October, 1939, | 


Mk 


for presentation at a public hearing on December 4, 


1940, at the 60th annual meeting of the Society, | 


held in Philadelphia. The draft was, in fact, 


discussed under the guidance of Mr. M. D. Engle, | 


chairman of Power Test Code Committee No. 21,* 
and plans were made for the final editing of the 
Code. The British Standard, although in more 
final form, must, for some time, be regarded also as 
a tentative document, and the Mechanical Industry 
Committee, in the foreword to No. 893, state that 
they propose to review their recommendations at 
an early date in the light of the experience of engi- 
neers making use ofthem. War-time obviously does 
not furnish many opportunities either for ambitious 
installations of new extraction apparatus or for 
tests on existing plant with that high degree of care 
and thoroughness which the Committee would find 
most useful. It is to be hoped, nevertheless, that 
engineers who even during the war do find them- 
selves concerned with dust-extraction plant, will 
bear the Standard recommendations closely in mind, 
and will record and communicate their experience 
for the common benefit. 

We are indebted to the British Standards Institu- 
tion for permission to reproduce certain illustrations 
from British Standard No, 893-1940. 








THE WATER-POWER 
RESOURCES OF AUSTRIA. 
By C. H. Notrox, Ph.D., M.Sc. 


In 1938, the production of electricity in Germany 
was about 54,000 million kWh, or, including Austria, 
57,000 million kWh. In 1937, the last year for 
which full and official statistics are available, 
48,970 million kWh were produced in the Altreich. 
Of this, electricity supply undertakings generated 
29,500 million kWh and private industrial plants 
roughly 19,500 million kWh. The industrial con- 
sumption of electricity in 1937 was 38,400 million 
kWh, of which 45 per cent. was supplied by 
public undertakings. 
from both hard and brown coal amounted to 
15,700 million kWh, and coal was used by supply 
authorities to produce 21,500 million kWh; coal 
was thus the basis of a total production of 37,200 
million kWh, or 75 per cent. of the whole. 
14 per cent. of total production was generated in 
water-power stations and 8 per cent. from coke- 
oven gas. The remaining 3 per cent. was produced 
chiefly in oil-engine stations. 

The prospect of further large-scale exploitation of 
German water-power resources was not good ; of an 
estimated total capacity of 3-72 million kW at mean 
water level the most easily developed part, amount- 
ing to 1-26 million kW, was already in use at the 
commencement of 1936, and this figure did not 
increase to more than 1-35 million kW up till the 
end of 1937. The development of 1-26 million kW 
involved the installation of a total capacity of 
2-21 million kW of plant, which produced roughly 
6-5 million kWh at an annual load factor of 29-4. 

In Austria, the conditions were very different. 
According to the conservative official estimate of the 


German Wirtschaftsgruppe Elektrizitaétsversorgung | 


(W.E.V.), the total capacity at mean water level of 
Austrian water-power lay between 2 million kW and 
4 million kW, with an annual productive capacity of 
between 10,000 and 25,000 million kWh. Only 
455,000 kW of this had been developed, and this 


involved the installation of a generating capacity | 


of about 800,000 kW, which produced, in 1937, 
some 2,200 million kWh at an annual load factor 


of 27-5. This state of affairs was for years a source | 


of considerable annoyance to Germany, and various 
plans were therefore put forward for the develop- 
ment, and utilisation in the Reich, of Austrian 
water-power. The last of these to appear before the 


Anschluss was made at a Berlin meeting of the | 


W.E.V. as recently as December, 1937,t by an 
Austrian electrical engineer, who, in April, 1938, 
indiscreetly printed what can be taken as an authori- 
tative résumé of the German view of the usefulness 
of Austrian water-power resources.t In what fol- 





* Mechanical Engineering, January, 1040, page 64. 
+ Elektrizitdtewirtschaft, vol. 37, page 162 (1937). 


+ 
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E.T.Z., vol. 82, page 427 (1938). 








Industrial power generated | 


Some | 


JUNE 27, IQ4I. 


lows, the existing undeveloped resources are surveyed 
with a view to assessing their potential value to 
Germany in the Altreich, where her industrial 
centre of gravity lies. The matter may be dealt 
with most conveniently by considering the provinces, 
or rivers or river groups, under separate headings. 

Vorarlberg and Tyrol.—Before the incorporation 
of Austria, two existing electricity supply com- 
panies, the Vorarlberger Illwerke and the Tiroler 
Wasserkraftwerke (T.1.W.A.G.), had already made 
a start with developing the water-power resources 
of Vorarlberg and Tyrol, the two provinces in the 
west of the country. Both had a majority of German 
capital and sold the greater part of their output to 
Germany. The Vorarlberger Illwerke, as its name 
indicates, had taken up the development of the 
River Ill, which flows into the-Rhine at the Swiss 
frontier. The company had one plant, the Vermunt- 
werk, with an annual output of some 180 
million kWh. The T.I.W.A.G. owned four plants 
on the Tyrolean part of the River Inn and its 
tributaries. As shown in the map reproduced in 
Fig. 1, on the opposite page, this river flows east 
through Innsbruck. The main plant was the Achen- 
seewerk. The total annual production of the com- 
pany was about 200 million kWh. Long before the 
Anschluss, both these concerns had drawn up plans 
for extensions to their plants. The Vorarlberger 
Illwerke had planned two new stations. Oberver- 
munt and Rodund, above the Vermuntwerk, and 
the T.I.W.A.G., a plant near Zell am Ziller, in the 
Zillertal. The River Ziller is in western Tyrol, as 
shown in Fig. 1. These plans were included in 
the German Four-Year Plan and Goring even 
went so far as to cut the first sod at the T.1.W.A.G’s 
Zillertal site in April, 1938. 

The full resources of the River Ill in Vorarlberg 
were estimated by the Austrian authorities to be 
as follows, the figures representing million kWh :— 
Vermunt, 235; Obervermunt, 42; Rodund, 323 ; 
Loriins, 75; Liinersee I, 165; Liinersee II, 97; 
or a total of 937 million kWh. Of these, Vermunt 
was complete; Obervermunt and Rodund were 
begun in the summer of 1938 and should be ready 
by the end of 1941, although recent information is 
naturally not available ; while Loriins and the two 
Liinersee plants were still only in the design stage 
in the summer of 1939. A conservative estimate, 
made in 1938, of the total installed capacity of all 
the River Ill plants, when work then planned had 
been completed, was 240,000 kW, with an average 
annual production of 540 million kWh. This agrees 
well with the official Austrian estimate. 

The Tiroler Wasserkraftwerke had completed their 
plans for the Zillertal plant, which was to have an 
annual capacity of 160 million kWh. It was in 
any case to have been begun in the spring of 1938, 
and was expected to be complete some time during 
1941. Another T.I.W.A.G. plant in the Zillertal, 
that. at Bésdornau, near Mayrhofen, was increased 
in capacity by 15,000 h.p. during 1939 ; and either 
late in 1938 or early in 1939 a start was made at 
Kirchbich! on the Inn with a small continuously 
operating station which was to have an annual 
capacity of 90 million kWh. Thus, towards the 
end of 1942, the T.1.W.A.G. should have an output 
of some 500 million kWh, which might ultimately 
be increased to about 1,000 million kWh by complete 
| development of all reserves in the company’s area. 

From the point of view of usefulness to Germany, 
the developments of these two companies are of 
small importance compared with other plans of 
purely German origin for the exploitation of the 
upper Inn and its tributaries in the extreme west 
of the Tyrol. For this purpose, the Westtiroler 
Kraftwerke was formed in 1939. Its capital is 
divided equally between the Rheinisch-Westfalisches 
Elektrizitaétewerk (R.W.E.), which is the largest 
German electricity supply undertaking, and operates 
all over Western Germany; and the Alpen-Elek- 
trowerke, a Reich-owned company founded for the 
| general development of all Austrian water-power. 
|The Westtiroler Kraftwerke have planned stations 
|in the Upper Inn valley and in the Ocetz, Pitz and 
| Kaunser valleys, which lead into it, as shown in 
| Fig. 1. As far as is known, a start has been made 
‘only in the Oetztal at Lingenfeld, where a barrage 


| basin was commenced late in 1939. Reliable esti- 
' mates of the full capacity of the area under develop- 
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ment by the Westtiroler Kraftwerke are not avail- 
able; it is thought that the figure may be abopt 
1,000 million kWh, of which not more than 250 
million kWh will be produced by 1942. 

The Salzach.—The River Salzach and its tribu- 
taries, which flow down the Kaprun and Gastein 
valleys, rise in the Hohe Tauern range of mountains, 
which form the boundary between the Provinces of 
Salzburg and Carinthia. The Salzach passes through 
Salzburg and flows into the River Inn at the German 
frontier. It is estimated, perhaps optimistically, 
that the available annual capacity of these rivers 
up to the point where the Salzach turns north is 
some 1,300 million kWh. The large-scale utilisation 
of this power has been begun in the Kaprunertal, 
where storage basins are being constructed on the 





Oglerboden. These will control the flow of water 
to a large station which is being built at the junction 
of the Salzach and the Kaprun, a few miles west of 
Briick im Pinzgau. The scheme is expected to be 
complete in 1942 and is to have an annual capacity 
of 180 million kWh. There appears at the moment 
to be no intention to attempt to -harness more 
than this small proportion of the resources of the 
Upper Salzach, although a small station, belonging 
to the late Austrian State Railways, does exist at 
Mallnitz in the Gastein Valley, and might be 
enlarged and improved by the addition of a storage 
reservoir. On the Lower Salzach, between the town 
of Salzburg and the point where the river meets the 
Inn, there are estimated to be resources of some 





600 million kWh, but there is no evidence that any 


new development is taking place here. A small 
plant serving Salzburg is already in existence. 

The Lower Inn and the Traun.—From Braunau 
to Passau, the River Inn forms the boundary 
between the Altreich and Austria. Immediately 
below Braunau, it has been developed by the 
Innwerke and the Alzwerke, whose principal plants 
are at Téging and Holzfeld respectively. These 
supply local electrochemical industries. The 1937 
production of these two companies together was 
about 650 million kWh, which is less than one- 
third of the capacity of over 2,000 million kWh 
estimated to be available in this stretch of the 
Inn. It is known that early in 1938 a large plant 
was begun by the Innwerke at some point on the 
river not far from their existing plant; it was to 
be completed at the end of 1940. 

On the River Traun, which rises in the Salzburg 
Alps and flows into the Danube near Linz, there is 
an almost ready-made series of steps, which could, 
it is estimated, give an annual yield of 500 million 
kWh. German opinion at the time of the Anschluss 
appeared to be that the material requirements for 
the utilisation of these steps were so comparatively 
small that they could be begun at once, but there 
is no evidence that development has started. This 
is the more surprising since the Oesterreichische 
Kraftwerke (O.K.A.), which had some small plants 
on the Traun, was, even before 1938, in good 
favour in Germany on account of the enthusiastic- 
ally pro-Nazi views of its director, 
who was, in fact, the Austrian electrical engineer 
previously mentioned. Moreover, the transfer to 
Germany of power generated on the Traun could 
be effected easily in conjunction with the scheme of 
high-tension lines referred to below. 

The Enns and the Danube.—The River Enns, 
which has its source in the Styrian Alps and joins 
the River Danube some ten miles east of the junction. 
of the river with the Traun, had for years formed 
the subject of plans in Austria, and a final scheme 
had been drawn up in 1937. There were two 
principal plans ; one of them envisaged a chain of 
comparatively small stations having a total annual 
capacity of some 1,500 million kWh, while the 
other, more ambitiously, proposed a group of storage 
reservoirs and larger plants with an annual capacity 
of 1,200 million kWh, together with a small number 
of continuously-operating stations of 600 million 
kWh capacity. It was this second plan that was 
chosen and dignified with the name of the Grosse 
Enns scheme. A group of lakes on the south 
side of the river near Ternberg was to be developed 


for storage purposes, with the generating plants on 








the curve of the river as it turns north (Fig. 1). 
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The Danube between Passau and the point where 
the River Ybbs joins it has an annual capacity of 
at least 2,000 million kWh. A small proportion, 
some 175 million kWh, had already been developed 
by the O.K.A. at a number of stations. The chief 
of these were Ranna and Partenstein. The greatest 
possibilities, however, lay in the already existing 
plans for rendering navigable the Danube rapids 


culty in carrying it from the Salzach valley up the 
Glocknerstrasse to almost any height on the north 
side of the Tauern Mountains, but the descent of 
the precipitous south side of this range would not 
be easily . The other line is, practically 
speaking, a reinforcement of a long-planned 100-kV 
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near Grein. These plans included the construction Million kWh 
of a very large generating station at Persenbeug, ] 
where the Ybbs flows into the Danube. The Total now) . Total Total Total 
capacity of this station was estimated to be no less Source « of | Generated Available Available Available 
than 800 millionkWh. The scheme was begun in a . 
small way during as a - a a — f +A end of 1942. at a eay, 1980. 
operations were 8 in 1 ; the w is 
expected to be completed in 1944. m “ 200 =| 500 50 1,000 
The Drau and the Mur.—There are considerable fs 0 | = so —_ 
possibilities on the River Drau, which flows from | Salzach (i) — | 4% 50 1,000 
west to east in the south of the country. On the tamer toe om «(|e deme band oon 
Upper Drau, in the western part of Carinthia, there | Traun .. — | ‘300 50 500 
are estimated to be reserves of at least 350 million | Bus -- (500) } A rood 
kWh in continuously-operating stations and 650 | Lower Drau — _ 250 — 
million kWh in barrage stations. This area is|™* -. . ne 250 oo 
remote from any suitable power-consuming area 1,050 3,975 1,050 9,900 














in Austria and the formidable barrier of the 
Hohe Tauern between it and the approach to 
Germany make it unlikely that development will 
be begun there for some time. On the lower Austrian 
part of the Drau, however, between Villach and 
Lavamiind, there are nine suitable sites for the ereo- 
tion of stations, with a total estimated capacity of 
1,500 million kWh, according to the calculations of 
the Oesterreichische Bundesbahn, which had investi- 
gated them. One at least of these stations has been 
begun not far from the Jugoslavian border ; it will 
be ready in 1942, and is to supply industrial power 
to the Provinces of Styria and Carinthia. 

On the River Mur in Styria there are suitable 
sites for the erection of power-stations near 
Zeltweg and Leoben, and above and below Graz. | (Concluded from page 484.) 

The annual output, it is estimated, would be about! Ir has been mentioned more than once in these 
250 million kWh. These plants, if begun in 1938, | articles that, at the site of the Grand Coulee Dam, 
would have been ready during 1940, and would help | the Columbia River flows through a canyon 1,400 ft. 
to satisfy the apparently expected increase in deep and 2,000 ft. wide at the bottom. At ground 
industrial power demand in southern Austria until | level it is more than 5,000 ft. wide. At some time 
some or all of the plants on the Drau were completed. | in the remote past the river was blocked by a glacier 

Utilisation of Available Power.—It is poesible by | and cut a new channel for itself in the neighbouring 
the selective use of the figures already quoted to|rock plateau. As the glacier receded, the river 
form some idea of the quantity of power that) returned to its old channel, leaving the new eroded 
Germany is likely to be able to draw from Austria | channel dry. This abandoned channel, the Grand 
in the near future, say at the end of 1942, and in the | Coulee from which the dam gets its name, has been 
more distant future when, if her plans are not pre-/ utilised to fofm the balancing reservoir, as already 
viously interrupted, she will have completed her | described. The river channel at the site of the dam 
programme of works. It may be taken as certain | during the period of diversion formed part of a deep 
that all the power derived from the provinces of | lake, in which fine sediment was deposited to a depth 
Vorarlberg, Tyrol, Salzburg, and Upper Austria, | of 500 ft. When the river returned, this material was 
together with a large part of that produced by new | to a large extent washed away, but a thickness of 
stations on the Danube, will be used in Germany. | some 20 ft. to 30 ft. remained at the bottom of the 
The power produced on the Drau and the Mur will channel with thick sloping deposits against the 
probably be used chiefly in Austria, but Germany | canyon walls. The very extensive excavating and 
will almost certainly make provision for tapping | conveying plant utilised in removal of these deposits 
these sources if On the basis of these sup- | were dealt with in the previous article. 
positions, the table on this page has been drawn upto; The deposited material was of a very fine nature, 
show (i) the power now generated in Austria or on | containing up to 20 per cent. of particles of colloidal 
the Austrian border and used in Germany ; (ii) the | size and much trouble was experienced owing to the 
power which will probably be available to Germany | fact that it was unstable at slopes steeper than 
by the end of 1942 ; (iii) the additional power whith | 4 to 1, so that many slides took place. Conditions 
will probably be available by the end of 1942 for| were particularly difficult in the east excavation 
use in Austria ; and (iv) the total power available | area, owing to the presence, near the centre, of a 
to Germany in, say, 1950. It will be seen that | local ravine, or gulch, which was 120 ft. deeper 
Germany is likely to have at her disposal even as' than’ the average elevation of the bedrock surface 
early as 1942-3 roughly 3,000 million kWh more | and 175 ft. below low-water level. It ran parallel 


* From existing plants. 


line from the Rhineland to Vienna which had been 
constructed as far as Passau in 1938 and has almost 
certainly been carried through to the Austrian 
capital by now. The significance of Nuremberg, 
die Stadt des Parteitages, should not be overlooked. 
It will become a second Brauweiler, thereby gaining 
from the Nazis another, and probably less transitory, 
distinction. 








THE GRAND COULEE DAM. 








than she is now drawing from Austria. This is to the river and crossed the axis of the dam approxi- | P® 


little less than half the electricity produced from | mately at right angles. Its walls were nearly vertical 
water-power in the whole of the Altreich in 1938,' and at a point 60 ft. upstream from the axis of the 
equivalent to some two million tons of hard coal. dam were only 100 ft. apart. The excavation of this 
It is interesting to examine how it is proposed to! ravine introduced serious difficulties, and was a 
convey this power toGermany. Fig. 2, on page 503, | slow and expensive operation. The material filling 
shows an extensive network of 220-kV lines proposed ' it was removed by a dragline and power shovels, 
to supplement the already existing 220-kV line the spoil being hauled up a steep ramp in trucks 
from the Voralberg to the Rhineland. One line' drawn by chain-track tractors. Working on the 
starts on the lower Drau, crosses the ‘Tauern, link-| basis of diamond-drill borings, which determined 
ing up on the way with the developments on the the size and depth of the ravine, a programme of 
upper Salzach, and then continues to Nuremberg.’ excavation was drawn up on the assumption that 
The other starts at Vienna, passes Persenbeug, excavation slopes of 14 to 1 might be worked. It 
connects with the Enns scheme at Linz, picks up the was early found that this was too steep and the 
Inn plants and then joins the first line at Nurem-/ slope was changed to 2 to 1; later experience 
. It may reasonably be doubted whether the ' showed, however, that even with this slope any 
first of the plans will, in fact, be carried out in its | stabilisation of the overburden was only temporary. 


entirety as proposed. There would be little diffi- 





Although this 2 to 1 slope ultimately proved 
impossible to maintain, it allowed the excava- 
tion to be carried sufficiently far to expose the 
bottom of the ravine. As it was then evident that 
a further slide was pending, a small concrete arch 
dam, with its crest at elevation 800, was built 
across the ravine, upstream of the axis of the dam. 
On top of this a rock-filled timber crib was in 
process of construction and had reached elevation 
815, when, in the early spring of 1936, the entire 
forebay slope was involved in a major movement. 
The slide converged on a point just upstream from 
the axis of the dam, opposite the south end of the 
ravine, flowing through the narrow space between 
the vertical walls in a manner that was likened to 
the flow of molten lava. The timber crib was 
buried and the movement was so rapid that a 
5 cub. yd. power-shovel, working on the toe of 
the slope, could make no headway against it. Had 
the shovel not been withdrawn, it would have been 
overwhelmed. 

After this event, excavation in the ravine was 
suspended until after the passing of the high-water 
period, and the entire east excavation was flooded. 
Work, however, was carried on above high-water 
level, the forebay banks being excavated to slopes 
varying from 2} to 1 to 3-15 to 1, the latter opposite 
the south end of the ravine, in order to remove 
additional surcharge from the slide. When, with 
the passing of high water, unwatering operations 
were begun, a break appeared at the top of the 
slope and the slide again started to move towards 
the ravine. The water level was lowered from 
elevation 965, corresponding to the top of the east 
cofferdam, to elevation 850, but it was found that 
the slide followed it down. Pumping operations 
were accordingly suspended and the interesting 
expedient of freezing an arch across the slide, 
between the rock walls of the ravine, was decided on. 

Although a freezing process has been used to a 
considerable extent in Europe in connection with 
the sinking of shafts and was used for driving a 
16-ft. heading through quicksand in the construction 
of the Moscow subway, the work carried out at 
Grand Coulee was of an entirely novel character. 
No data were available on the structural strength of 
frozen earth, or regarding the rate at which it might 
be expected to yield under stress. It was accord- 
ingly necessary to make certain basic assumptions. 
Later experience proved these to be justified. 
Soundi taken in the impounded water showed 
that the surface of the slide was at elevation 855, 
and as the top of the timber crib was at eleva- 
tion 815, the frozen dam would have a height 
of 40 ft. For estimating the earth pressure, the 
assumption was made that the material composing 
the slide would weight 90 lb. per cubic foot, and 
that the mass had sufficient fluidity for 75 per 
cent. of its weight to be exerted against the dam as 
hydrostatic pressure. At a depth of 40 ft., a hydro- 
static pressure of 2,700 lb. per square foot might be 
expected and on the basis of an area 100 ft. long, 
20 ft. thick and of 105 ft. radius, a compressive 
stress of 100 lb. per square inch might be realised in 
the frozen earth against the abutments. It was also 
assumed that support obtained from the timber 
crib might reduce this stress by half. This was 
considered satisfactory and it was also expected that 
an arch 20 ft. thick would be free from any tendency 
to buckle under load. The duty of the arch was to 
restrain the sliding material for such time as was 
necessary to complete the excavation far enough to 
rmit concrete to be run to a sufficient height to 
eliminate the chance of further slides. 

An ammonia-brine refrigerating system was used, 
the brine being circulated through a series of vertical 
freezing points driven into the earth to a depth of 
about 40 ft. so that they would extend downwards 
to the rock-filled crib. The points were inserted at 
30-in. centres, in eight parallel rows, and were con- 
nected, 16 in series, between parallel supply and 
return headers. The freezing points consisted of 
lengths of 3 in. pipe with lengths of 1}-in. pipe inside 
them extending to within 6 in. of the bottom of the 
3-in. pipes. The brine passed down the 1}-in pipes, 
which were open at the bottom, and upwards 
through the annular space outside them, leaving 
by T junctions at the top of the 3-in. pipes. Both 
sizes of pipe were connected to the corresponding 
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headers by rubber-hose bends. The 3-in. pipes were 
closed at the bottom by plugs. The rubber hose 
connections can be seen clearly in Fig. 40, on 
page 510, which shows the frozen earth dam with the 
refrigerating points extending into the open above 
the surface. In addition to the eight parallel rows, 
about 25 extra points were inserted at each abut- 
ment. In all, 377 points were employed. 

The refrigerating plant was located on the west 
side of the ravine on solid rock, about 50 ft. above 
the frozen arch. With the exception of the cooling- 
water pump, which was at the river bank, the entire 
plant was housed in a galvanised-iron building, 
16 ft. wide by 26 ft. long. It consisted of two 
ammonia condensers and two 40-ton brine coolers. 
of 80 tons of refrigeration per 24 hours, two 40-ton 
ammonia condensers or two 40-ton brine coolers. 
The freezing of 1,600 tons of water was estimated 
to require 20 days. At the time of the driving of 
the freezing points, the material in the centre of the 
arch was moving downstream at a velocity of 2 ft. 
per hour. During the operation, however, a fairly 
stable state of equilibrium was reached and for a 
week prior to the starting of freezing no movement 
was detected, but as soon as freezing began there 
were indications of movement. As the whole of the 
material composing the arch had been violently 
disturbed and broken up during sliding there was a 
considerable volume of voids and it was considered 
that this movement was due to expansion of the 
freezing material and consolidation of these voids. 
There was a major movement downstream, but at 
a steadily decreasing rate, and daily observation 
showed a slight oscillation up and down stream as 
the mass adjusted itself to its self-imposed load. 
These observations were taken at the ground surface 
and it is believed that the lower 30 ft. of the arch 
did not move to any important extent. The whole 
operation was entirely successful and it is calculated 
that the use of the frozen arch saved some 30,000 
cub. yd. of excavation in the deep ravine, which 
would have cost about | dollar a cub. yd. Further 
details of this remarkably interesting piece of work 
will be found in a paper by Mr. Lloyd V. Froage, 
entitled Frozen-Earth at Grand Coulee, presented 
at the Spokane meeting of the American Society of 
Mechanical Engineers in September, 1940. 








THE RESISTANCE TO 
FURNACE ATMOSPHERES OF 
HEAT-RESISTING STEELS.* 


By A. G. Quarrett, Ph.D., F.Inst.P. 


In the Second Report of the Alloy Steels Research 
Committee, Section [V.,t an account was given of a 
new technique of electron diffraction for examining 
iron-oxide films at the temperature of formation. It 
was shown that the Fe,O,, which was stable below 
about 400 deg. C., was converted to FeO on heating 
above 500 deg. C., and this oxide was stable up to the 
critical point of the ingot iron. Between 400 deg. C. 
and 500 deg. C., either Fe,O, or FeO, or a mixture of 
the two oxides, was obtained, depending upon the 
thickness of the film. Between 515 deg. C. and the 
A, change point the initial film consisted of a new 
hexagonal oxide bearing an intimate structural relation- 
ship with the underlying iron lattice, but further 
oxidation led to the formation of normal FeO. Above 
the A, point the oxide was Fe,O,. On cooling to room 
temperature, the oxide invariably reverted to Fe,0,, 
and therefore at least two transformations occurred in 
the oxide film on heating to, or cooling from, 950 deg. C. 
Since there is no simple relationship between the FeO 
and Fe,O, structures, these transformations must 
necessarily cause some disruption of the oxide film and 
so facilitate the passage of oxygen from the atmosphere 
to the underlying iron surface, thus leading to further 
oxidation. 

The high-temperature technique has since - 
applied between room temperature and 950 deg. C. 

a heat-resisting steel of the following composition : 
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Whereas with the ingot iron a single volume of 3 c.c. 
of air sufficed to cause the formation of an oxide film 
which gave a well-defined diffraction pattern, at 
least 10 to 20 volumes were necessary with the heat- 
resisting steel. It was found that at all temperatures 
of formation and examination, for films of various 
thicknesses up to that corresponding to 100 volumes of 
air, the oxide film gave an electron-diffraction pattern 
rm pam. to a spinel structure, but with very 
small crystal size. The spinel structure with a com- 
plicated cubic unit cell is possessed by a number 
of ng ye including, for cnmatie Fe,O,. More- 
over, the lattice parameters of the different spinels 
differ only slightly from one another, and ‘ore it 
is not possible to decide from electron-diffraction data 
the exact nature of the spinel observed on the heat- 
resisting steel. As will be shown later, it is probable 
that any attempt to assign a particular composition to 
the spinel oxide would be foredoomed to failure, but it 
can safely be assumed that it is not Fe,O,, since the 
experiments on dpe iron show that this is stable only 

450 deg. C. and above 900 deg. C. It was at first 
thought that selective oxidation had occurred and that 
a film of nickel chromite, NiO.Cr,0,, had been formed, 
but a consideration of the various spinel structures 
already known to exist suggests an alternative and 
more interesting explanation. 

The spinel structure is possessed by a very large 
number of oxides of the type XO.Y,0,, where, accord- 
ing to classical conceptions, X is a divalent and Y a 
trivalent metal atom. In addition, natural spinel 
minerals are found in which the X positions on the 
lattice are shared among two or more metals, not 
always in the same proportions, e¢.g., chromite, 
tea Sone ls» and jacobsite, (Mg,Mn,Fe)O.Fe,0,. 

More recently, in order to explain the abnormal 
intensities observed in the X-ray patterns from spinels 
it has been found necessary to assume* that the X 
atoms may even change places with those normally 
occupying the Y positions. Indeed, spinels have been 
observed in which the Y positions are all occupied 
by atoms which are normally led as di 
eg., TiO.Zn,O,¢ and Sn0O.Zn,0,.¢ Spinels have 
already been observed with molybdenum, cadmium, 
cobalt, copper, iron, magnesium, manganese, tin, 
titanium or zine in the X position, and silver, alumi- 
nium, cobalt, chromium, iron, gallium, indium, 

magnesium, nese, nickel, vanadium or zine in 
the ¥ Y position - Th spinel structure is also 
by both y-Fe,0, and Fe,0,. 

The foregoing facts make it clear that the spinel 
structure is exceedingly flexible, and at the same time 
it must be inherently stable, otherwise the introduction 
of a new type of metal atom into the lattice would cause 
a change in dimensions or even a conversion to a 
different structure. The lack of protection afforded 
by the spinel FeO.Fe,0, on ingot iron and plain carbon 
steels must be regarded as exceptional and attributed 
to the fact that both the X and Y positions are occupied 
by iron atoms, thus m it possible for the lattice 
as a whole to be conve to the lower oxide Fe0.§ 
With the more general type of spinel, containing at 
least two different metals, a correspon change is 
impossible, and therefore the structure should be stable 
over a much wider of temperature. Consequent- 
ly, on heating or ouelllie there will be no disruption 
of the lattice and there will be no time at which oxygen 
will be able to pass freely through newly developed 
cracks to oxidise the cancel metal. An example 
of a truly protective spinel film is afforded by nickel- 
chromium alloys. The oxide formed on an 80/20 nickel- 
chromium alloy has been shown by electron diffraction 
to consist of NiO.Cr,0,, and there can be no doubt that 
the spinel affords excellent protection against corrosion 
in this case. 

On the assumption, therefore, that a spinel oxide 
containing two different metals does, under suitable 
conditions, confer protection, it is possible to build 
up a theory to explain the resistance to furnace atmo- 
spheres offered by heat-resisting steels. Consider 
what happens when the amount of alloying elements— 
say, nickel and chromium—is gradually increased from 
zero, and oxidation occurs in air at 950 deg. C. With 
pure iron the oxide formed will consist of Fe,O,, and 
even when small quantities of nickel and chromium 
are present the oxide will still behave as if it were 
Fe,0, and will be converted to FeO on cooling below 
about 900 deg. C. Eventually, with higher contents of 
the alloying metals, the nickel and chromium will take 
control and stabilise the spinel structure. The steel 
will + ny show considerable resistarice to oxidation, 





* Wyckoff, “Supplement to ‘The Structure of 
Crystals,’ p. 69. New York, 1935 ; Reinhold Publishing 





Man- Chro- Molyb- 
Carbon. ganese. Silicon. Nickel. mium. denum. 
Per Per Per Per Per Per 
cent. cent. cent. cent. cent. cent. 
0-47 0-72 1°7 12-9 13-1 3-1 





mittee presented, for written discussion, to the Iron and 
Steel Institute. Abridged 


Bas) | 
° » Paper No, 2/1941 of the Alloy Steels Research Com- | 
t Iron and Steel Institute, 1939, Special Report No. 24. | 


Corporation. 

+ Holgersson and Herrlin, Z. fiir anorg. Chemie, vol. 
198, p. 69 (1931). 

t Barth and Posnjak, Z. fiir Kristallographie, vol. 82, 
p. 325 (1932). 

§ Even FeO.Fe,0, affords protection in certain tem- 
perature ranges, ¢.g., blueing of boilers. 


*Ithough, of course, its mechanical properties at high 
temperatures may not be satisfactery. In order to 
obtain the requisite mechanical properties at high 
temperatures it may be necessary to add other alloying 
elements, and the question arises whether these addi- 
tional elements will have a deleterious effect upon 
the corrosion resistance. As will be seen from the list 
of already investigated spinels (Table I), however, any 


TABLE I.—Ovzides and Sulphides known to Possess a 


Spinel Structure. 
Oxides. 

Cd0.Cr,0, Mg0O.Al,0, 8n0.Co,0, 

Mg0.Co,0, $n0.Mg,0, 
Cd0.Fe,0, Mg0O.Cr,0, 8n0.Zn,0, 

MgO.Fe,0, 
Co0.A1,0, (Mg,Mn,Fe)O.Fe,0, TiO.Fe,0, 
Co0.Co,0, MgO.Ga,0, TiO.Ng,0, 
CoO.Cr,0, Mg0O.In,0, TiO.Mn,0, 
CoO.Fe,0, TiO.7n,0, 
CoO.Mn,0, MoO. Ag,05 

Zn0.Al,0; 

CuO.Al,0, Mn0O.Al1,0, Zn0.Co,0, 
Cu0.Co,0, (Mn,Co)O0.(Co,Mn),0, Zn0O.Cr,0, 
Cu0O.Fe,0, MnO.Cr,0, ZnO.Fe,0, 

MnO.Fe,0, 
FeO.Al,0, 
Fe0.Cr,05 Ni0.A1,0; 
(Fe,Mg)O.Cr,0, (Ni,Co)0.(Co,Ni),0, 
Fe0O.Fe,0, NiO.Cr,0, 
FeO.V,0, NiO.Fe,0, 

Sulphides. 

Cd8.Cr,S, CuS.Co,8, NiS.Ni,S, 
CoS.Co,S, MnS.Cr,8, Zn8.Cr,8, 


(Co,Ni)s8, 


metal used or likely to be used as an alloying element 
in a heat-resisting steel can take up either the X or 
Y position in the spinel lattice, and it is at least highly 
probable that, once the spinel has been stabilised, it 
can accommodate any of the metals likely to be 
encountered. If this view is correct, the composition 
of the oxide film on a heat-resisting steel will depend 
upon the composition of the steel, and no exact formula 
to FeO.Fe,0, can be assigned to it. 

In practice, a heat-resisting steel is usually subjected 
to furnace a‘ con sulphur, and has. 
fore it mo be thought that the foregoing observations 
can have little bearing on the behaviour of such steels 
under industrial conditions. Further reference to the 
list of spinel structures (Table I) shows that mixed 
sulphides can also form spinels. It is true that these 
sulphides have a rather larger unit cell than the corre- 
sponding oxides, but nevertheless it is probable that 
in a sulphurous atmosphere the spinel layer formed on 
a heat-resisting steel will be mixed sulphide-oxide 
spinel. In other words, it is possible to visualise a 
spinel structure which can accommodate not only the 
various metals contained in the steel but also the 
oxygen and sulphur in the proportions in which they 
occur in the furnace gases. Such a spinel would be 
expected to withstand cyclic temperature changes 
without breakdown of the lattice, and, furthermore, 
changes in the composition of the furnace gases might 
quite well be counterbalanced by the interchange of 
sulphur and oxygen atoms. If this were so, then the 
spinel would automatically ado opt a composition which 
would be in equilibrium with atmosphere, without 
at the same time breaking up or allowing excessive 
corrosion. 

It should be noted that the stable spinel, whether 
oxide or oxide-sulphide, could contain a large pro- 
portion of iron, provided that sufficient alloying aoa 
stituents were present to prevent the reversion to FeO 
on cooling. One would not expect to observe a great 
difference in the protection afforded by spinels of 
different compositions, but the stability of the spinel 
at high temperatures would be determined by its 
composition, and it is from this point of view that the 
composition of a heat-resisting steel may possibly be 
critical in so far as oxidation resistance is concerned. 

It is known from experience that protective oxide 
films are invariably amorphous or have a very small 
crystal size, as was the case with the heat-resisting 
steel examined. Heat-resisting alloys containing fairly 
large proportions of aluminium have proved very 
successful, and there is a tendency to attribute this to 
the formation of an amorphous aluminium-oxide film 
such as is known to be formed on aluminium, and whieh 
is probably the most protective oxide film known. 

t this explanation is probably incorrect can be 
seen oun the work of Preston and Bircumshaw,* who 
showed — the amorphous aluminium oxide becomes 
crystalline, and ‘ore loses much of its protective 
power, at about 700 deg. C. On the other hand, 
aluminium may be regarded as a powerful stabilising 
element, since it forms spinel oxides with cobalt, iron, 
manganese or nickel in the X positions, and it may 





* Preston and Bircumshaw, Phil. Mag., vol. 22, 





page 654 (1936). 
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VARIABLE-STROKE BOILER-FEED PUMP. 


THE ALDRICH PUMP COMPANY, ALLENTOWN, PA., U.S.A. 


Fig.2. 
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well be that heat-resisting steels containing aluminium; VARIABLE-STROKE BOILER-FEED | however, the block is tilted into the position indicated 
owe their corrosion resistance to the formation of a/| PUMP in the diagram, Fig. 3, and since the shoe } is 
particularly stable spinel oxide film. ' ,; constrained to follow the curvature of the block, it 


Many heat-resisting alloys contain a large percentage| A BOILER-FEED pump of the reciprocating type can | follows that the oscillations are accompanied by reci- 
of silicon, and in this case the protective layer could | usually be manipulated to give different rates of | procating movements of the ram. The positions of the 
well be amorphous. Amorphous silica is stable andjdelivery by the simple expedient of altering the| block in Figs. 2 and 3 are those for zero stroke and 
protecting over a remarkable range of temperatures, | number of strokes per minute without changing the | maximum stroke, respectively, and, as the block can 
as is indicated by a series of electron diffraction experi-| length. This practice, however, involves either | be held at any inclination between the two by means 
ments carried out by Finch.* On removal from the} the regulation of the steam supply, if the pump is| of the servo-cylinder d, it follows also that the length 
electric arc furnace in which they are made, silicon-| steam-driven, or the employment of a variable-speed | of stroke can be varied in infinitely small steps, while 
carbide crystals are found to be coated with a thin, ; motor, if it is electrically-driven. In neither case is | the motor continues to run at a constant speed. 
invisible amorphous silica film, which protects the | the control of the delivery very precise. The variable-| It will be seen from Fig. ] that the arrangement of 
erystal from further oxidation. If the silica film is stroke pump illustrated in Figs. 1 to 4, on this and the | the shoe and block is similar to that adopted for a 
removed and the crystal is then heated gently in a} opposite pages, on the other hand, can be regulated | conventional crosshead and slide in a reversing engine, 
Bunsen flame, it immediately becomes coated once|so as to deliver feed water to the boiler, at any | that is, the shoe is guided on its top surface as well as 
more with a similar invisible film. It can therefore | rate between zero and its maximum capacity, without | on the bottom one. This provision is necessary since 
be concluded that the amorphous silica film isextremely | any change in the speed of the electric motor by |in the position occupied by the crankpin in Fig. 2, 
genes and at the same time is stable even at very/ which it is driven, the regulation, moreover, being | further traverse of the pin would otherwise lift the 

igh temperatures. |in infinitely small steps. Moreover, the regulating | pump ram. As it is, the horizontal component of the 
| operation is automatically governed by changes in | crankpin motion causes the oscillation of the link. On 
| the rate of evaporation in the boiler, so that the water | the other hand, when the block is tilted, as in Fig. 3, 

THE AMERICAN Or INDUSTRY.—The output of crude | is maintained at a level appropriate to the rate of steam- | both vertical and horizontal components are utili 
of] in the United States during the first week in June|ing. Otherwise, this novel and ingenious feed pump, | and, on the delivery stroke of the pump, the load on 
averaged 3,816,700 barrels a day, compared with 3,786,100 | which is made by Messrs. The Aldrich Pump Company, | the bottom face of the shoe is partly relieved by the 








barrels in the preceding week. | Allentown, Pennsylvania, U.S.A., would have little to | upward pull of the connecting rod. The bottom of 
———. | justify its employment. The reasons for its adoption | the crankcase forms an oil sump, the lower part of the 
TRANSPORT PRIORITY FOR SPARE PARTS.—Spare parts | on certain vessels will be considered later. block-tilting gear being immersed in the oil. A gear- 


and units for new or reconditioned motor vehicles, or| It will be evident from the sectional drawings, | type oil pump, indicated at ¢ in Fig. 2, draws from the 
for the purpose of reconditioning a motor vehicle, have | Figs. 1 and 2, that the pump is of the triple single- | sump, through a strainer, and delivers oil under pressure 
now been added to the list of “ essential traffics ” which | acting ram type and is driven, through double-reduction | to all the bearing points and to the servo-cylinder d, 
are accorded priority of transit by rail. Such parts and | gearing, by an electric motor. The final spur wheel of | through a self-cleaning filter and a cooler. The lay-out 
units should be described on the consignment note as| the gearing is mounted on a three-throw crankshaft, | of the oil supply system is indicated diagrammatically 
“ Spare parts (or units) for road transport vehicles.” }each crank operating a connecting rod of more or|in Fig. 3, the various parts not being in their actual 
| less conventional design. The connecting rod, how-| relative positions. In this illustration the oil pump is 
Tue INSTITUTE OF PETROLEUM.—The Council of the | ever, is not coupled directly to the ram, but to a! shown at ¢, the filter at f, and the cooler is omitted. 
Institute of Petroleum has decided, in order to effect | link a, conneeted at one end to the ram crosshead and | An oil pressure regulating valve is indicated at g, 
economies in printing and paper, that the ‘ Annual| carrying at the other a shoe } sliding on a quadrantal | an excess by-pass to the sump at h, while the header i 
Reviews of Petroleum Technology ” shall be issued in a| block c. This block is mounted in bearings at each | is intended to represent the points to which oil is 

special number of the Journal of the Institute. According | end, which enable it to be tilted round a horizontal | delivered for lubricating purposes. 
to present arrangements, only ten issues of the Journal | axis. In the position shown in Fig. 2, it will be clear; In order to follow the regulation of the pump stroke 
will be made during 1941. The “ Annual Reviews ” will | that the circular motion of the crankpin causes an | by the tilting of the block, it is necessary at this point 
be issued, in place of the August and September issues, | oscillating movement of the link a, but, since the face to refer to the diagram, Fig. 4, which shows the lay-out 
about the end of August. of the block ¢ is struck from the top centre of the link | of the control gear. The same reference letters as in the 
-—- | and the block is not tilted, the oscillations do not/| previous figures are used for the main parts. The 
impart any vertical movement to the ram. When, boilers served by the pumps are of the water-tube type, 














* Finch, Jl. Chem. Soc., page 1140 (1938). 
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the feed being introduced, after passing through an | continued to the upper side of the diaphragms of two 
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economiser and a feed heater, into the steam drum. The 
drum of one of the boilers, there being two, is shown 
at j in Fig. 4. The apparatus seen lying diagonally 
across it is a thermostatic device outside the drum at 
one end, but connected to the drum as shown at points 
above and below the normal water level, which is at | 
about the centre of the drum. Both connections are | 
fitted with a shut-off valve and the lower one is provided 
with a cylindrical drum, having a small orifice in its 
shell, inside the boiler, for the purpose of damping-out 


| control valves o and p. The valve o is for the control 


of the auxiliary feed pump and needs no further 
comment. The valve p, however, is connected to the 
main feed pump and is seen in greater detail in Fig. 3. 
the air supply pipe being seen to the pretectrly iy 
The diaphragm of this valve is spring-loaded on its 
lower side and the spindle is linked to one end of a 
floating lever g, the other end of which is linked to the 
block c, as shown. About midway ‘along its length the 
lever is connected to the spindle of a piston valve r, 


‘sent fine-meshed strainers. Beyond the lower of the | is about 25 lb. per square inch. There is thus a con- 





the movements in a seaway. The thermostatic device | which, it is clear from Fig. 3, controls the admission 
consists of an outer chamber of steel with deep heat- | of the pressure lubricating oil to the either side of the | 
radiating gills and carrying the drum-connecting pipes. piston of the servo-cylinder d, the movement of which | 
Inside this is a tube of stainless steel, anchored to the | tilts the block c in one direction or the other and so 
end cover of the chamber, containing a rod anchored | varies the stroke of the pump. 
to the bottom of the tube and attached at the freeend| The operating sequence is as follows :—When a 
to the lever of a pilot valve. This rod has a coefficient | decrease in boiler load oceurs, less feedwater is required 
of expansion of about 5 per cent. of that of the tube and the air pressure on the upper side of the diaphragm | 
and provides a compensating effect in connection with | of the valve p is automatically reduced by the thermo- | 
the time of response to temperature changes on the static device. The spring of this valve then pulls over 
part of the tube. | the bottom end of lever g to the left in Fig. 3, and, since 
The link between the thermostat and the feed pump | the pin at the end of the lever then serves as a fulerum, 
is provided by air under pressure. This is derived | the piston valve r is also moved to the left. This| 
from the header indicated at k in Fig. 4. The pipe | movement admits pressure oil to the right-hand end of | 
from the header divides into two branches, one to | the cylinder d and at the same time opens the left-hand 
each boiler, the second boiler not being indicated in | end to exhaust to the lubricating oil system. It may be 
Fig. 4, though the branch to it on the right is shown. | mentioned here that the oil supply to the cylinder is at 
The cross-hatched rectangles on each branch repre- | 85 lb. per square inch and the lubricating oil pressure 





two strainers the air supply pipe is taken to a dia-| siderable margin of power. The admission of pressure 
phragm-actuated relay valve /, and a branch from | oil to the right-hand end of the cylinder causes the 
this pipe is taken to the pilot valve m on the thermo- | piston to move to the left, the block c being tilted in a 
stat, a restricting orifice being inserted at n. Between | clockwise direction; that is, the pump stroke is | 
the orifice and the pilot valve a pipe leads to the! reduced. This tilting, however, turns a small crank 
upper side of the diaphragm of the relay valve. It| at the end of the block and indicated at s in both 
will be understood that the relay valve is actuated | Figs. 1 and 3, and this movement restores the piston 
by differences in pressure on the upper and lower sides | valve r to its central position, the fulcrum of the floating 
of the diaphragm, and that the pilot valve is of the | lever q being then at its bottom pin. With the valve 
“ spill”’ type, the extent of its opening and clesing | in this position the piston is locked, since the oil is 
varying the pressure on the upper side of the diaphragm. | trapped, and the stroke of the pump remains constant 
The thermostat tube, from its position on the drum, is | until another alteration in the evaporation rate causes 
immersed for one half of its length in water and sur- | further tilting of the block in one direction or the 
rounded by steam for the other half. Raising of the | other. 
water level in the drum, due to a decrease in rate of | The operation of the servo-cylinder does not interrupt 
evaporation of the boiler, results in a fall of the mean /| or alter the supply of lubricating oil to the bearings, 
temperature of the thermostatic element. This con-| since during the operation the eil that has passed 
tracts, in consequence, and the pilot valve is opened, the | through the cylinder ultimately finds its way to the 
decrease of air pressure due to the escape of air through | bearings. The oil is filtered before reaching the 
this valve having the effect of partially closing the relay | cylinder and piston valve and the possibility of wear 
valve and producing a fall of air pressure in the rest of | is thus minimised. The servo-cylinder can be manually 
the control system beyond the relay valve. | controlled from a distance by means of shafts and bevel 
The response of the thermostat element was found gearing, this provision forming a safeguard in the event 
on the first of the pump installations to be as rapid | of failure of the compressed air supply. As regards 
as was necessary due to the large temperature differ- | details of construction, the water end of the pump 





ences, a change of water level of about j in. being | consists of a solid steel forging bored for the ram 
accompanied by a change of temperature over the | barrels and pump chambers. The suction and delivery 
greater part of the element of approximately 40 deg. F. | valves are interchangeable and the seats are renewable. | 
Referring again to Fig. 4, it will be seen that on the | Both valves and seats are of hardened stainless steel | 
downstream side of the relay valve | the air pipe is' and have adjustable stops. The arrangement gives 
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unidirectional flow and since the valves are at the top 
of the pump, contrary to conventional reciprocating 
pump prectice, they are readily accessible. The ram 
is of hardened stainless steel and is so coupled to the 
crosshead as to permit automatic alignment in the gland, 
which is of the semi-metallic type. The ram can be 
withdrawn, by means of an eyebolt, through the 
discharge end of the cylinder after disconnecting the 
crosshead coupling. The ram is lubricated in the gland 
by controlled water leakage. No lubricating oil can 
enter the gland. The crankshaft and reduction gear 
shafts are mounted in roller bearings of the self- 
aligning type. The crankpin bearings are of bronze, 
white metal-lined, the remaining bearings being renew- 
able bronze bushes on hard reel The whole 
of the operating mechanism is ho in a dust-tight 
and oil-tight casing, with bolted access covers. 

The pumps have been fitted to five ships built by 
the Federal Shipbuilding and Dock Company, 
Kearny, New Jersey, U.S.A., for Messrs. Lykes Brothers 
Steamship Company, Incorporated, New Orleans, 
Louisiana, U.S.A. The illustrations show a pump with 
a variable stroke of from zero to 4 in. It is driven by 
a 20-h.p. motor running on direct current at 230 volts 
at a speed of 2,400 r.p.m. The reduction gear gives a 
crankshaft speed of 225 r.p.m., and since three rams 
are provided the delivery is smooth. The maximum 
output is 44 gallons per minute at this speed, which, 
taking the standard United States gallon at 8-345 Ib., 
gives an hourly delivery of 22,030 lb. The normal 
output of the boiler served by the pump would appear 
to be 17,300 Ib. per hour. The overall effieiency of 
the pump is 75-4 per cent. The delivery pressure is 
530 Ib. per square inch. As regards precision in 
control, it is stated that on a manceuvring test, extend- 
ing over a period of one hour, the change in steam flow 
per boiler was from 1,500 Ib. to 17,300 Ib. per hour, 
and that the maximum variation in the water level in 
the drum was | in. In service, under steady steaming 
conditions and with reasonably settled weather, it has 
been found that the water level can be controlled so 
that the total variation is less than } in. Neither 
figure, however, really covers the severest weather 
conditions and the range of control of the pumps in 
service has been set at 1} in. There is one main pump 
to each boiler, and the whole pipe system is arranged 
to give independent working, though there is a cross- 
connection between the delivery valve boxes, which 
also take delivery from the auxiliary pumps, for use 
in emergencies. 

As has been stated above, the new system, which 
is known as the Unit Feed System, is for automatic 
operation and it should therefore only be compared 
with othér automatic systems and not with hand- 
controlled feed pumping plant. This being so, it may 
be useful to r briefly to the advantages claimed 
for it over some of the earlier automatic systems. 
In one of these, for example, the feed regulating gear 
is stated to consume between 5 a cent. and 10 per 
cent. of the feed-pump power, but this loss is vir- 
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tually eliminated in the Unit Feed System, while the | BRITISH STANDARD PERSONAL. 
control system is simpler and therefore less costly to | 
install and maintain. "Ouhe to the positive pare fl of | SPECIFICATIONS. | Mr. J. AULD, who has been principal assistant to the 
the control, moreover, the margin of feed pump| Tue following specifications of engineering interest | Chief mechanical engineer of the Great Western Railway 
capacity over maximum boiler demands can be less. | have been issued by the British Standards Institution. | *™ce January, 1932, is to retire on July 5. 
We are indebted to Mr. W. W. Smith, chief engineer | Copies are obtainable from the Publications Depart-| Dk. Mavrict Cook, research manager, Messrs. I. C. I. 
of the Federal Shipbuilding and Dry Dock Company, | ment of the Institution, 28, Victoria-street, London, | Metals, Limited, has been elected President of the 
for the particulars on which this article is based, the | S.W.1, and, unless otherwise stated, the price is 2s,| Birmingham Metallurgical Society. 
new system having been developed under his super- | net, or 2s. 3d. including postage. Dr. H. Moore, C.B.E., has been appointed to represent 
vision and being largely due to Mr. W. R. Ryan of feaded- Bronze Castings and Ingote.—A series of | the Institute of Metals on the Executive of the Parlia- 
that company. The thermostatic control gear was/ iy new specifications designated No 960 to 965- | mentary and Scientific Committee. He will also continue 
supplied by Messrs. Mason-Neilan ulator Com-/}94) and dealing with beosiedt became ingots and | © represent the Institute on the Joint Committee on 
pany, Boston, Massachusetts, U.S.A. he variable- | castings has now been published. The aly specie Materials and their Testing. 
stroke pump was invented by Mr. J. C. Groff of the | tions, which are included under one cover, have | Mr. C. 8S. BELL has retired from the board of Messrs. 
Aldrich Pump Company. | prepared as a result of representations made by the | Turner and Newall, Limited, Spotiand, Rochdale. 
| Institute of British Foundrymen and follow the lines| Mr. C. B. BARRatT has been elected a director of 
of similar standards prepared for gunmetal and leaded | Messrs. Beckett, Laycock and Watkinson, Limited, 
gunmetal castings. The specifications provide for | Acton Lane, Willesden, London, N.W.10. 
THE CONTROL OF IRON AND three alloys, designated as 85/10/0/5; 80/10/0/10; and| Messrs. Armco, Limirep, have transferred their 
STEEL. 76/9/0/15 leaded bronze, and for each alloy separate | offices to New Icknield Way, Letchworth, Herts. 
specifications are given for ingots and for castings.| Mr. R. BRVERIDGE has been elected chairman of the 
In the course of the next few days the Iron and | In all cases the limits of the chemical composition and | scottish Section of the Institute of Transport for the 
Steel Control will be sending to all users of steel a| of the tensile-test values are specified, and directions | session 1941-42. 
pamphlet giving the main outline of the Distribution | are given regarding freedom of the materials from | Messrs. DAVEY. PAXMAN AND COMPANY (COLCHESTER) 
of Steel Supplies Scheme as it affects users of steel. | defects, and the provision of test samples and of testing | ; oem perches = that. following y toppers of Mr. 
Before steel can be acquired for any purpose, the buyer | facilities. The Institution hopes that the method | M R 'F. H. STUART MR W. A. SYCAMORE has bese 
requires an authorisation from the Government depart- adopted of referring to the alloys by the percentages of made sales managet ‘to the Company and Mr. A. C. 
ment responsible for the work for which the steel will | the principal constituents in the material will prove! parger London manager and deputy boiler manager. 
be used. The pamphlet, therefore, includes a full and | both useful and instructive. The consecutive numbers I 
up-to-date list of the responsibilities which come under | represent the percentages of copper, tin, zinc and lead, = — omtep eemress « ongeas Banann 
each of the departments, and of the addresses to| respectively. The absence of zine is indicated by a ~ gee Ganest. ie, © ai; = lee 
which applications for steel authorisations should be! sero so as to differentiate these materials from the (N.W. Wing), Aldwych, London, W.C.1. (Telephone 
made. This list shows a number of changes since it | gunmetal alloys of the type dealt with in specifica- — — 
was last issued in the Steel Distribution Booklet in| tions Nos. 898-901. a See. Se) ee. lane. 
September, 1940. For example, the responsibility for! Doors. —A war-emergency revision of ification No have vacated the premises they temporarily occupied at 
issuing all authorisations for steel for hand tools is| 459 for interior and exterior wood ‘ook for hut. tenet Renn, Sep Se ee 
now grouped under the Hand Tool Directorate of the poses iain gine alten ja ’ fe offices and works are now at 644, Woodcock Street, 
Ministry of Supply. This represents an important Scene aaa oo eale he cn aoa eal Th Birmingham, 4. (Telephone Aston Cross 2675-6.) 
simplification of procedure as, previously, application ublication is of ceniineadiie interest as it is the first Shs Wiatetes of Weeks 08 Ee nae copetated 
for steel for tools might have had to be made to one of re = aenten of wapemenmenen cantante Ge tall Mr. G. W. MrTcHeLy to be Controller of Building Ma- 
many different Government departments. Another | materials to have been 7 » Press m+ Gall pe Ng | terials in succession to MR. HUGH BEAVER, now Director- 
interesting change is that the Ministry of Supply, in| ments made with Mr a = the ) remer shape or ealhe- 26 nies, General, Works and Buildings. Mr. Mitchell has resigned 
addition to handling its own vehicle programme, will | tion of the Ministry of Works and Buildings. It his chairmanship and directorship of Messrs. George 
authorise the acquisition of steel, for motor vehicles | eileen the SI  “et it Aen ia pO om for Wimpey and Company, Limited, public works contrac- 
and spares, for all Government departments and | jedged braced and matched doors: oboe ledged 
industrial users, thus giving centralised control over the bonnet and watched doors realy lled ‘ Semana 
flow of steel into the vehicle industry. It is hoped that | doors: and flush doors. Suitable alternatives from 
users of steel will find the pamphlet of value as a simple | merchants’ and manufacturers’ existing stocks will 
statement on the procedure for acquiring steel, and as a| be accepted, but manufacturers are invited, in their | 
convenient reference for future use. Further copies of | own interests and in the national interest, to cease the 
a — eon benmnanent Sag ete production of doors not listed in the specification. It 
Another letter which the Iron and Steel Control is | ;, mae ee See Se gecesi aay De Gat 
sendin’ pth a8 a lt ie gubducts aitiendle a | to revision from time to time in the light of changes 
cunun ab dteabeteube hdeinte tn be ta j */in the availability of raw materials and in manu- 
in L thi af ile = heb taken on June 30. | facturing capacity. The issue of revisions, however, 
n general, this census follows the lines of the one taken | when authorised, will be notified to Government 











tors, and other company directorships, in order to take 
up his appointment. 











| CRANE AT MELBOURNE HaRBOUR.—A _level-luffing 
}service portal crane erected recently at Melbourne 
Harbour has been specially designed for silent operation. 
| It has a nominal lifting capacity of 3 tons at a radius of 
| 57 ft. 6 in., but, during the acceptance tests, 5-ton loads 
|} were safely handled. The main winch is driven by a 
| 60-h.p. electric motor and operates at two speeds, namely. 








on December 31, 100, which ite stated, yielded | jepartments and fo the technical and trade Pree. (200% ow min. and 200, tor min. Ths re 
: ernmen .p.m., 5-h.p. 

policy in regard to supplies of steel. A form, No. —_— | power for the luffing motion is provided by a 10-h.p. 
C. 119/a, is being sent to some 30,000 firms, who are | motor. The crane is propelled along the wharf by a 
requested to give particulars of their stocks of steel BOOKS RECEIVED. | 20-h.p. motor at a speed of 100 ft. per minute. It has 


products on June 30 and of their receipts and con- | been manufactured and supplied by Messrs. Malcolm 
sumption of steel products during the three months, | United States National Bureau of Standards. Building | Moore, Limited, Port Melbourne and Sydney. 
April to June, 1941. The steel products to be included Materials and Structures. Report BMS 69. Stability | eane 
in the return relate to drop forgings; alloy-steel of Fiber Sheathing Boards as Determined by Accelerated| CANADIAN APPROVAL OF ELECTRICAL Goops.—H.M. 
eastings, forgings and rolled and other products ; and Ageing. By D. A. Jessup, C. G. Weper and 8. G. | Senior Trade Commissioner at Ottawa has furnished to 
carbon-steel plates, rails, rolled sections, billets, tubes, WEISSBERG. Washington: Superintendent of Docu-/| the Department of Overseas Trade copies of two speci- 
forgings, castings, rods, etc. The form, however, is ments. [Price 10 cents.) | fleations recently issued by the Canadian Engineering 
not being sent to finished-steel producers, structural | The Royal Institute of International Affairs. Information | Standards Association under Part II of the Canadian 
engineers, and stock-holding merchants, as these al]| Department Papers, No. 188. World Production of | Electrical Code. These relate to the construction and 
come within the purview of the Iron and Steel Control Raw Materials. London: Offices of the Institute, | tests of armoured cable and armoured cords (No. 51- 
and figures of their stocks are regularly available. | Chatham House, 10, St. James’s-square, S.W.1.| 1941-second edition), and to the construction and test 
Completed forms should be returned, by July 7, to the! [Price 2s. 6d. net.| |of service-entrance cables (No. 52-1941-first edition). 
Iron and Steel Control, at the address given above. The Colliery Year Book and Coal Trades Directory, 1941. | Copies of the specifications are available, on loan, from 
London: The Louis Cassier Company, Limited.| the Department, St. Michael’s-road, Bournemouth, and 
(Price 21s. net.) the reference number 5563/40 should be quoted in all 
| Civil Defence. A Practical Manual, Pr ting with | correspond The Department can also furnish 
Tue INSTITUTION OF CHEMICAL ENGINEERS.—On the| 'orking Drawings the Methods Required for Adequate | copy of a general memorandum on the subject of the 
results of the associate-membership examination of the Protection Against Aerial Attack. Third edition, re-| approval of electrical goods for sale in Canada. 
Institution of Chemical Engineers for 1941, the William| Vi8ed and enlarged. By C. W. GLoverR. London :| ep esel 
Macnab Medal has been awarded to Mr. Edward William Chapman and Hall, Limited. [Price 42s. net.) | Tae “ ENGINEERING BULLETIN.”—We have received 
Commonwealth of Australia. Fourteenth Annual Report | from the Ministry of Labour and National Service a copy 











Pates. 
dilnd of the Council for Scientific and Industrial Research for | of the first issue of the Engineering Bulletin, a new monthly 
1939-40. Canberra: L. F. Johnston, Commonwealth | publication which, it is stated, is ‘‘ designed to help the 
INDUSTRIAL RADIOLOGY Group or THE INSTITUTE OF Government Printer. [Price 4s. 3d.] | Engineering Industry to solve current problems of labour 


Puysics.—An Industrial Radiology Group has been| London Chamber of Commerce. Fifty-Ninth Annual | utilisation.” This issue deals generally with the national 
formed under the auspices of the Institute of Physics, Report of the Council. Work of the Year 1940. London: | war effort and contains, after a foreword by the Minister 
in order to provide a medium for the exchange of in- Offices of the Chamber, 69, Cannon-street, E.C.4. of Labour (Mr. Ernest Bevin, M.P.), articles on “‘ Women 
formation on the practice of radiography and X-ray | Report of the Astronomer Royal to the Board of Visitors | in Industry,” “‘ Munitions Labour Supply,” “‘ Simplified 
crystallographic analysis in industry. A committee has| of the Royal Observatory, Greenwich, 1941. London: | Toolroom Practice,” and kindred subjects, most of them 
been appointed representing those employing X-rays in| The Astronomer Royal, The Royal Obsetvatory,| being illustrated with photographs of topical interest. 
industry and the manufacturers of X-ray apparatus and| Greenwich, SA.10. | Future issues are to deal with the breaking-down of 
films. Membership of the Group will be open to all| United States National Bureau of Standards. Miscel-| skilled processes, upgrading, training, and the employ- 
interested, whether they are at present members of the| laneous Publication M 167. Report of the Thirtieth ment of women on skilled and semi-skilled operations. 
Institute or not. Fuller details will be published as soon| National Conference on Weights and Measures, Held| A useful feature is a list, inside the back cover, of 36 
as the constitution has been formulated. Persons; at the National Bureau of Standards, Washington, | Gover tt training centres, with their addresses, tele- 
interested may register their names with the honorary; JD.C., June 4, 5, 6 and 7, 1940. Washington: Super-| phone numbers, and the names of the managers in 
secretary of the Group, Dr. L. Mullins, A.Inst.P., the| intendent of Documents. (Price 55 cents.) charge. A note asks that all inquiries, and suggestions 
Research Laboratories, Messrs. Kodak, Limited, Harrow, | The Battle of the Seas. The Fighting Merchantmen. By | for future articles, should be sent to the Public Relations 
Middlesex, who will send further information as soon as Sir ARCHIBALD Hurp. London: Hodder and Stough-| Branch, Ministry of Labour and National Service, 
possible, ton. (Price 3s. 6d. net.| Montagu House, London, 8.W.1. 
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NOTES FROM THE SOUTH-WEST. 
Carvirr, Wednesday. 


The Welsh Coal Trade.—-A dispute concerning the 
payment of the minimum wage led to a strike at the 
Elliott Collieries, New Tredegar, during the past week, 
but as @ result of negotiations a settlement was reached 
later. The men alleged that 30 colliers, when paid 
recently, were short of the minimum wage of 31. 10s. 6d., 
by sums ranging from 5s. to 21. They contended that 
they were working under abnormal conditions and 
certain allowances for working in abnormal places had 
been discontinued. The thickness of the seam in question 
was reduced to 1 ft. 10 in., and the men claimed that 
it was physically impossible for them to produce enough 
coal to bring their pay up to the minimum. The Coal- 
owners’ Association contended that there was no justi- 
fication for the strike, especially during the present 
emergency. Whatever the point at issue, the machinery 
of the Conciliation Board should have been employed. 
Later the men resumed work pending a settlement on 
the advice of the Executive Council of the South Wales 
Miners’ Federation, and, following negotiations, an 
agreement was reached. Active conditions continued to 
rule on the steam-coal market during the past week. 
The demand from both home and foreign customers was 
well sustained, but in view of the recent heavy sales, 
operators could accept very little fresh business, especially 
for early delivery. Home customers were anxious to 
place heavy contracts for the supply of coal for stocking, 
as well as for industrial purposes, and efforts were still 
being made to increase the outputs at the mines so as 
to enable producers to satisfy requirements. Overseas 
customers were also showing considerable interest. Best 
large coals continued to be lifted steadily by contracts 
in hand, while the sized sorts were only offered with 
reserve. The bituminous small grades remained the 
strongest section of the market, and with stem lists for 
these sorts almost completely filled for some time to 
come, sellers were able to find ready outlets for any odd 
parcels they had to offer. Dry steam smalls, on the’other 
hand, continued in slow request and, with supplies freely 
available, the tone was dull. Cokes were busy, but 
patent fuel slow. 

The Iron and Steel Trade.—There was good business 
offering in the iron and steel and allied trades of South 
Wales and Monmouthshire during the past week. Most 
works were engaged almost to full capacity and little 
fresh business could, therefore, be accepted. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Additions to plant carried out during 
the past six months have now been brought into opera- 
tion. As a-result of increased facilities for training both 
men and women in certain engineering processes under 
schemes promoted by the Government, Sheffield 
University, and Sheffield Education Authorities, little 
difficulty has been experienced in finding the necessary 
personnel for manning these extensions. The gross 
output of steel and steel products is well in excess of the 
peak reached during the last war. Steel production 
is increasing rapidly, but the producers have difficulty 
in keeping pace with requirements, the demand for both | 
basic and acid materials being exceptionally heavy. 


ah 


Sheffield is supplying a larger tonnage of steel to eng 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The imports of commodities from 
the United States and the Dominions, ranging from iron 
and steel scrap to finished steel products, have increased 
sufficiently ‘to ease the pressure for the delivery of 
several descriptions of material from the local works. 
The heavy output from plant in this area, however, 
continues to pass promptly into use. The total supply 
is sufficient for the actual needs of the war industries, 
but leaves little tonnage available for other purposes. 
The usual buyers, however, expect the changing conditions 
+to permit the release of an increasing tonnage for general 
industrial requirements. Delivery allocations for the 
third quarter of the year are larger than in previous 
periods under the control of distribution regulations, 
and substantial contracts for supply over the next three 
months have been arranged. 


Cleveland Iron Trade.—The continued scarcity of 
Cleveland pig is attracting little attention as the supply 
of foundry iron from other producing centres is adequate 
for all requirements. 


Basic Iron.—The output of basic iron is maintained 
at a level which satisfies the requirements of the pro- 
ducers’ own steel plant:, but provides no saleable tonnage, 


Hematite.—-The unavoidable restriction in hematite 
distribution is being countered by ample supplies of 
foundry and refined iron which are being extensively 
used in the engineering foundries. The position is 
also improved by the diminishing demand for local 
hematite as commodities made from hematite come to 
band in increasing volume from overseas. Rationing 
of consumers, however, is still necessary. 

Blast-Furnace Cok:.—Market negotiations in Durham 
blast-furnace coke are few. The supply is abundant and 
the consumption heavy, but sellers find their contract 
commitments as heavy as is desirable and local users 
are extensively covered. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel continue in ample supply, users, though carrying 
substantial stocks, are readily accepting full contract 
deliveries. Local producers are turning out heavy 
tonnages which are supplemented by considerable 
imports from America. The position is regarded as 
quite satisfactory. Manufacturers of most finished 
products are running their plants at full capacity to 
cope with the heavy demands. Sheets, strip and boiler 
and tank plates are required in large quantities, and 
there is also a strong demand for heavy structural steel. 


Scrap.—While deliveries of iron and steel scrap are 
exceptionally large they are hardly sufficient for the 
abnormal demand. There is steady demand for heavy 
descriptions for both iron foundries and steelworks, but 
increased supplies of all grades would be welcomed. 











Scrap CAMPAIGN ON THE L.M.S. Ramway.—The 





London Midland and Scottish Railway has reported to 
the Iron and Steel Control of the Ministry of Supply that 
it has salvaged 110,000 tons of scrap iron and steel and 
| reconditioned a further 10,000 tons, which, in normal 
| times, would have been replaced by new material. This 
| valuable contribution to the war effort has been made 


thd 





ing centres in other parts of the country. Some of the | 
steel produced is of high-grade type used in the manu- | 
facture of engine parts. Other types of steel in demand | 
include stainless and rustless varieties, heat- and acid- | 
resisting steels, and materials capable of withstanding | 
heavy stress and wear. Important developments in 
the production of the last-named type have taken place 
during the past few years, with the result that outputs | 
are now reaching record dimensions. In the heavy 
machinery and engineering branches, the general 
position shows little change. The greater part of the | 
output is for war purposes, but a certain amount of | 
ordinary commercial business is being done on home | 
account. The demand for railway rolling stock shows | 
some improvement. Among the lines in demand are 
wheels, axles, springs, tyres, buffers, and points and | 
crossings made of manganese steel. Heavy grinding 
plant is also in strong request, and an improvement is | 
reported in the demand for dredging equipment, steel | 
balls, washing plant, and excavators. There is sustained | 
activity in the medium branches. Electrical plant is | 
& progressive section, and all types of agricultural | 
machinery and parts are in demand. The tool-making | 
trades are operating at maximum capacity ; engineers’ 
small tools, machine tools, machine knives, and fine- | 
measuring tools are all in exceptionally strong request. 
South Yorkshire Coal Trade.—The housecoal market 
is suffering from seasonal influences, but householders | 
are continuing to order with the object of stocking for 
winter emergencies. Industrial coal is in heavy demand, 
and locomotive coal is a stronger section. Small and | 
slacks find a ready sale, and cokes are selling freely. 











through the work of the Company’s Redundant 
| Assets Committee, set up prior to the war. The first 
| survey authorised the removal of 2,450 items, resulting 
in the recovery of about 100,000 tons of ferrous-metal] 
scrap. The metal included sidings, cross-overs and con- 
nections, over and wunder-bridges, weighbridges and 
weighing machines, cabins, huts, cast-iron lamp stan- 
| dards, turntables, cranes, lecomotive-running sheds, and 
| railings at stations. In January, 1940, the Committee 
made a further survey, which produced another 10,400 
tons of iron and steel scrap. 


—_—_—- 


NOTICE OF MEETING. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
June 30, 6.30 p.m., Savoy-place, Victori bankment, 
W.C.2. Informal Meeting. Discussion on “‘ The Con- 
tinuity of Essential Electrical Services Under Present 
Conditions,” to be opened by Mr. A. J. Gibbons. 











NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Scottish Steel Trade.—There has been no diminution 
in the activity at the Scottish steelworks, despite the 
easier tendency of new business, and all plant is running 
at full capacity. The demand for supplies of steel 
material for Government contracts is still strong, as 
shipbuilders, boilermakers and other consumers have 
well filled order books. Structural engineers have got 


of black steel sheets have many orders booked and are 
busy, but in a few instances delivery dates for new 
business are more reasonable than they have been for 
some time. For corrugated sheets, however, a good 
demand is general. Steel scrap is still a little short of 
requirements. Prices are unchanged and are as follow :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton; medium plates, 
4 in. and thicker, rolled in sheet mills, 211. 158. per ton ; 
black steel sheets, No. 24 gauge, 221. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable-Iron Trade.—There has been little change in 
the state of the malleable-iron trade of the West of 
Scotland during the past week, and conditions are fairly 
satisfactory. The re-rollers of steel bars have many 
good orders on hand, but their output capacity is not 
now fully taxed as ordinary business has recently fallen 
off, and most. works are able to give prompt delivery 
against new specifications. Although this is the case 
at the moment, it is not expected to be of long duration. 
Good stocks of semies are held. The following are the 
current quotations :—Crown bars, 151. 12s. 6d. per ton ; 
No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 131. 178. 6d 
per ton; and re-rolled steel bars, 171. 15s. per ton, all 
for home delivery. 

Scottish Pig-Iron Trade.—The demand for pig-iron is 
such that the Scottish ltronmasters are very fully 
employed. Consumers are pressing for deliveries and the 
production of both hematite and basic iron is quickly 
taken up. Foundry grades are not so active, but a satis- 
factory tonnage is being disposed of at present. The 
supply of raw material is good and stocks are ample for 
requirements. To-day’s market quotations are as 
follow :—Hematite, 61. 18s. 6d. per ton, basic iron, 
6l. 0s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 
6l. 3s. per ton, both on trucks at makers’ yards. 








THE INSTITUTION OF CIVIL ENGINEERS.—The York- 
shire Associatidn of the Institution of Civil Engineers is 
to hold a luncheon at 1.0 p.m., on Saturday, July 12, 
at the Hotel Metropole, Leeds. The luncheon will be 
followed at 2.30 p.m. by the sixth ordinary meeting of 
the session, at which a paper, entitled “ The Lennox 
Road Refuse-Disposal Station,’ will be presented by 
Mr. W. S. Cameron, A.M.Inst.C.E. At the close of the 
meeting a visit will be paid to the station. Members 
should inform the honorary secretary, Mr. J. H. W. 
Freeman, B.Sc., A.M.Inst.C.E., Briarcliffe, Harrogate- 
road, Alwoodiey, Leeds, of their intention to attend the 
luncheon not later than Tuesday, July 8 











Tar Late Mr. ERNEST STRAKER, F.S.A.—We regret 
| to record the sudden death, on Sunday, June 22, in his; 
80th year, of Mr. Ernest Straker, F.S.A., a member of 
long standing of the Newcomen Society, and a recog- 
nised authority on the early iron industry of Sussex, 


West HARTLEPOOL TECHNICAL COLLEGE.—The 43rd 
annual report of the West Hartlepool Technical College, 
for the session 1939-40, shows that in spite of war diffi- 
culties the number attending part-time day classes 
have increased, that a full-time, post-secondary com- 
ial course has been organised, and that a new 





| Surrey and Kent. Though not an engi by 
tion, Mr. Straker had made a study over many years 
of the iron industry of the Weald and, in 1931, published 
| his researches in an exhaustive work, Wealden Iron, 
practically the whole of which represented the results 
of personal exploration of that district. He had retired 
for some years from the active direction of Messrs. 
W. Straker and Sons, the London firm of stationers and 


» 


department in the form of a technical day school, for 
150 boys from 13 years to 16 years of age, has been 
opened. During the session under review, the results of 
both the Ordinary and the Higher National Certificate 
examinations in mechanical engineering were a record 
for the College. Twenty-three students obtained the 
Ordinary and 10 the Higher National Certificate. It is 





account-book printers, which was the family business, 
but continued to pursue his historical investigations, | 
though handicapped by poor health and almost complete | 
deafness. These disabilities prevented him, latteriy, | 


from taking any active part in the meetings of the 


Newcomen Society, of which he was one of the earliest | 
members, though he still contributed occasionally to its_ 
Transactions. 


| 


interesting to note that a good deal of the recent addi- 
tional equipment has been designed by the staff and 
made in the College workshop. There are now ten old 
students taking engineering and other degrees at pro- 
vincial universities and another old student, who is @ 
senior Whitworth Scholar, has just obtained a first-class 
in the Mechanical Science Tripos at Cambridge Univer- 
| sity, and has been awarded the Ricardo Prize. 
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THE GRAND COULEE DAM ON THE COLUMBIA RIVER, WASHINGTON, U.S.A. 


(For Description, see Page 504.) 








Fie. 40. Frozen Arca Dam rx East Sipe Excavation. 


THE BULLARD-DUNN ELECTRO- | cathode in a hot dilute solution of a “om | = covered with — scale, some of which wae aay 
containing about 1 gramme per litre of tin sulphate herent and some of which flaked off easily usting 
LYTIC PICKLING PROCESS. The current density employed is of the order of from | occurred relatively rapidly, sometimes even during the 
Aw interesting application of the electro-chemical | 60 amperes to 80 amperes per square foot, which | storage of the unassembled bars. The cleaning and 
properties of tin is made in an electrolytic steel-pickling | brings about copious evolution of hydrogen at the | pre-treatments tested included the Bullard-Dunn pro- 
process developed at the works of Messrs. The Bullard. | surface of the work and thereby assists the acid to | cess, shot-blasting and a phosphate-coating process. 
Dunn Company, Bridgeport, Connecticut, U.S.A., and | remove the scale. The tin-ion concentration is so small | | The general procedure adopted was to carry out 
patented in that country. The process, which we/|that no tin is deposited on the scale, but as soon as/ accelerated corrosion tests on 5-in. lengths of the 
understand is now in use in England, is described in a | | this is removed, a protective film is deposited on the | standard steel section and to compare the results with 
recent publication of the Tin Research Institute, by | iron or steel surface and there is no further attack by | actual atmospheric exposure tests. Several paints 
Dr. J. Kronsbein, of Messrs. The Electro-Chemical | the acid at that point. It is emphasised that this| were used, each paint being tested over all the 
Engineering Company, Limited. The Bullard-Dunn | causes the acid to concentrate its attack elsewhere, | types of cleaning and pre-treatment processes tried, 
solution is stated not to cause etching, pitting, or | and greatly accelerates the pickling process. The tin| and every precaution was taken to ensure that the 
permanent embrittlement of the steel surface, and a | content of the bath is maintained by having a small | paint films were of equal thickness. Briefly, the 
further advantage is that recessed areas of the work | proportion of the anodes of pure tin. As already results showed that the specimens cleaned by the 
are de-scaled as completely as the ‘more exposed | stated, however, the majority of the anodes in the/| Bullard-Dunn pickling process and painted over the 
surfaces. These features are explained by the presence | | bath are of high silicon-iron and it has been found that | deposited tin, were, on the average, affected about a 
of a small quantity of tin salts in the pickling liquor.|a porous film of silica is formed on these anodes,| quarter as much as the completely uncleaned and 
As soon as any point on the steel surface is cleared of | behind which the oxygen is released and is eventually | painted specimens, and about half as much as the 
scale a film of tin is deposited on it and, although | | discharged without passing through the body of the | shot-blasted, phosphate-coated and painted specimens. 
extremely thin, this film protects the underlying metal | | solution. This has the effect of inhibiting the formation | This is considered to be a very satisfactory result. 
from further acid attack, prevents direct solution of | of ferric salts, which is an important feature as it has 
the iron in the acid, end’ cindinates pitting. It is| been found that a concentration of about 3 oz. of ferric 
further claimed that the film of tin is sufficient protec- salts per gallon of solution slows down the ss 
tion to vent steel surfaces from rusting during | and causes pitting. Consequently, the special anodes | 
ee of chenigs 1 in the course of manufacture and caniavel constitute an important factor in theeconomy| CoLLECTION oF SALVAGE.—Salvage returns issued by 
roved a very effective preparation for surfaces | of the process. | the Ministry of Supply show that 22,445 tons of waste 
which are to be subsequently painted. The consump-| An interesting series of tests has recently been con- | paper were collected by local councils in April, against 
tion of tin is stated to be exceedingly small and we | ducted by an American manufacturer who wished to | 24,099 tons in March, and that 21,936 tons of scrap 
understand that the silicon-iron anodes used prolong | obtain an improved method of protecting steel window | metals were obtained, against 22,169 tons in March. 
the life of the solution by as much as four or five times | frames against corrosion. The material employed | These totals cover only collections by local authorities. 
that of an ordinary immersion pickling bath. | consisted of rolled steel section, weighing about 1} Ib. | | They do not include material collected directly by mer- 
The procedure appears to be free frem complications ;| per foot, which, ordinarily, was assembled in the | chants, neither do the metal returns cover the village 
the iron or steel article to be de-scaled is made the‘ as-rolled condition and was then painted. The steel | dump or railway schemes. 
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INTERNATIONAL 
SCIENTIFIC RESEARCH. 


Science is frequently said to be international 
in its outlook and to a large extent the statement is 
true. Properly speaking, it is concerned with the 
discovery and codification of natural phenomena, 
which know no national boundaries. As Sir Richard 
Gregory pointed out in his recent Aldred Lecture 
to the Royal Society of .Arts,* X-rays were being 
produced by vacuum tubes years before Réntgen 
isolated them. The distribution was not confined 
to Germany, and vacuum tubes in Moscow, London, 
Paris and New York were equally furnishing supplies 
for anyone to detect who could, Réntgen’s work, 
which involved no important experimental diffi- 
culties, was followed, almost at once, by investiga- 
tions in all parts of the world and the fruitful 
services now performed by X-rays in industry and 
medicine have been rendered possible by an 
innumerable host of workers of all nationalities. 

No corresponding universality can be claimed for 
the humanities. The British Academy, which in 
its own field is working towards a status equivalent 
to that occupied by the Royal Society in science, 
no doubt has foreign corresponding members and 
cultivates foreign connections, but it is not possible 
to imagine that any paper contributed to its pro- 
ceedings, and dealing, say, with philology, could 
result in immediate and important reactions 
throughout the civilised world, as might happen with 





established which has no relation to the nationality 
or opinions of the discoverer. It is possible that 


503 | when Priestley made this observation and called 


the gas ‘‘ dephlogisticated air,” the state of general 
scientific knowledge and the experimental possi- 
bilities were such that it took considerable time 
for the facts to be generally accepted. This, 
however, did not affect final universal agree- 
ment that the experiment produces what Lavoisier 
later called “‘ oxygen.” 

This happy picture of the scientific garden must 
not be enlarged until the details are lost in a general 
self-satisfied blur. It is the facts, the details, of 
science which win universal recognition, not the 
theories which may be based on them. The history 
of science records squabbles quite as acrimonious 
as any related to the fine arts. These have 
frequently been of a nationalistic character, al- 
though it has been to wait for a period 
approaching the middle of the Twentieth Century to 
find a whole nation basing its estimate of the 
validity of any piece of scientific work on the race 
and antecedents of its author. Priestley was not a 
Jew, but he was very much a Left-Wing man and an 
active sympathiser with the French Revolutionists, 
and it is difficult to imagine that the value of his 
work would be accepted in modern Germany. As 
even the protean rulers of that curious country can 
hardly deny the existence of oxygen, it is possible 
that by calling it Sawerstoff, they imagine that they 
discovered it for themselves. 

The remarkable advances made by science in the 
last fifty years or so have been largely due to a 
deliberate organisation of scientific research, both 
fundamental and applied. In both spheres there 
has been considerable international collaboration 
and the National Physical Laboratory, for instance, 
has been in co-operative touch with the Reichs- 
anstalt and with research bodies in France, the 
United States and other countries. Such inter- 
change of ideas and information between scientific 
workers of different nations goes back at least to 
the days of Sir Isaac Newton. In the field of 
application, the interchange of patent rights and 
technical information has developed to a large 
extent in recent years, particularly between this 
country and the United States. The great electrical 
manufacturing companies have been prominent in 
this movement, which has been fostered and helped 
by the well equipped research laboratories set up on 
both sides of the Atlantic. Incidentally, although 
this class of activity has been shown especially by 
electrical manufacturers, their activities in this 
sphere have been by no means confined to electrical 
apparatus and machinery. Probably half, or more 
than half, the work should be classified as mechanical. 
This is naturally the case, since there is at least as 
much mechanical as electrical equipment in a 
power station. This interchange of results between 
British and other manufacturers, although par- 
ticularly prominent in our relations with the United 
States, has_not been confined to that country and 
similar relations have been established with the 
various manufacturing nations of the Continent. 
This flood-tide of scientific progress, which was 
contributing to the civilised amenities of the whole 
world, encountered a check in 1939, which, growing 
in intensity, has finally restricted possibilities of 
outside scientific co-operation to the Americas and 





a paper on a fundamental scientific subject read 
before the Royal Society, or other appropriate | 
body. Certainly history, which we believe falls| 
within the ambit of the British Academy, at times | 
claims to be, if not a science, at least informed | 
by the scientific method, but in no sphere of | 
the subject would any national interpretation of | 
facts or surmises be accepted as internationally | 
valid. It would be judged, probably rightly, to be 
coloured by the preconceptions of the author. 

The fact that the conclusions of a scientific paper 
may be accepted at once as decisive throughout | 
the world is not evidence of any peculiar virtue, or | 
of unusual intellectual honesty, in scientific workers. | 
They are much as other men are, but have the 
advantage of dealing with specific facts. If someone 
can demonstrate, as Priestley did in 1774, that if | 
red oxide of mercury is heated, a gas having various | 
special properties is freed, then a scientific fact is | 








and for retail sales. 





* See ENGINEERING, page 295, ante. 





the countries of the British Commonwealth. It has 
also changed their nature. The energies of our 
workers, and those of other countries in which 
freedom of thought and activity is still possible, 
have been turned from the instruments of peace 
to those of war. Presumably the same thing has 
happened in Germany, although present evidence 
would suggest that a corresponding change was 
made a good many years ago. In view of the nature 


| and extent of the assistance now being rendered by 


the United States in the war effort, the closer 
development of our long-standing scientific connec- 
tion with that country has become a matter of 
cardinal importance. That much has already been 
done is made clear in an admirable summary of 
the position, which was given by Professor A. V. 
Hill in an article entitled “ Science and Defence,” 
which appeared in The Times of June 17. 

The main plea of Professor Hill’s article was that 
closer and more immediate co-operation between the 
scientific workers of the two countries should be 
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made possible by the provision of direct air trans- 
port for important personnel and apparatus. In 
view of the limited accommodation available, it is 
perhaps natural that those concerned with the con- 
duct of the war feel that it should be reserved mainly 
for administrative officers, but when the implica- 
tions of such a matter as radio-location, of which 
much has been heard of late, are considered, it is 
clear that the purely scientific worker may carry a 
talisman of victory of a type that no activity of an 
administrator can represent. 

Scientific co-operation between this country and 
the United States has been put on an official basis 
by the establishment of an office of the National 
Defense Research Committee of the United States 
in the United States Embassy in London and of a 
central scientific office attached to the British 
Supply Council in Washington. Dr. Conant, the 
President of Harvard, has recently spent six weeks 
in this country consummating arrangements for | 
collaboration between the National Defence Re- | 
search Committee and scientific bodies in this 
country. This committee was set up by President 
Roosevelt last summer to “ correlate and support 
scientific research on mechanisms and devices of 
warfare.” Their activities show not only that they | 
are prepared to give this country the full benefit of 
the results of their ings, but that they 
realise that their functions will be best fulfilled by 
close contact with British work in the same field. 
Certainly, in the art of war there is much that we 
should be able to teach the United States as a result 
of recent experience at sea, on land and in the air. 
Collaboration in scientific matters should be facili- 
tated, too, by the fact that the language of science 
is international to a greater extent even than the 
ordinary speech of the two nations. 

This collaboration is not confined to particular 
branches of science, although, naturally, physical 
science takes the most prominent place in the 
general scheme. It is particularly interesting, 
however, to observe how closely and effectively the 
representative scientific leaders of this country have 
been working in conjunction with the Government 
to bring about the desired unity of purpose; an 
indication, perhaps, that the functions of the 
Scientific Advisory Committee are both wider in 
themselves and more fully appreciated by those in 
high places than some thought would be the case | 
when the Committee was appointed. It is clear 
from Professor Hill’s review of the development of 
this ‘‘ Anglo-American partnership in research ” 


that the werk of those scientific representatives, | 
headed by Sir Henry Tizard, F.R.S., who consti- | 


tuted the expert mission sent by the British 
Government to the United States, has been valuable 
in the extreme; not merely, as his American 
correspondent wrote, in enlisting the co-operation of 
American men of science, but in creating good will. 

On such a foundation, it should surely be possible 
to erect some system of collaboration of a more 
permanent character than will merely serve war 
needs; and, indeed, the bare framework was 
already there, as Professor Hill pointed out, for the 
growth of scientific interworking between Great 
Britain and the United States has been greatly | 
fostered by the Rhodes Scholarships, which have 
brought many American science students to 
Oxford, and by the Commonwealth Fund Fel- 
lowships, which have taken British students to 
the United States. In recent years, also, many 
American graduates have come to this country 
imstead of going to Germany to study for a\Ph.D. 
or other degree. In view of the state to which 
German universities have now been reduced, this 
movement is likely to grow. The mutual sympathy 
and understanding which this interchange of stu- 
dents has generated is proving of great value in 
the common task now facing the two countries. 
Professor Hill’s hope that the benefits of this co- 
operation may continue in the time of peace which 
will ultimately come is likely to be realised. As 
we began by saying, scientific problems are inter- 
national. That they will continue to be faced in 
common by the two democratic countries on which 
the fate of the world now depends is as certain as 
anything can be in a world in which the powers of | 
darkness have, for a time, reduced organised civilis- | 
ation to the conditions of a Roman amphitheatre. | 
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‘THE TECHNICAL PRESS AND 
ITS FUNCTIONS. 


ALL who are concerned in the direction of technical 
| journals should feel grateful to Mr, W. Rupert King 
for the analysis of the functions of the technical 
| Press contained in his paper, presented at the 
| annual meeting of the Institution of Gas Engineers 
|and reprinted on page 496, ante; and, indeed, to 
|the Council of the Institution for affording him 
the opportunity to say plainly several things which 
stood much in need of saying. It is possible to 
disagree with him on some points of detail in which, 
perhaps, the personal factor may enter—certainly, 
'we have not found that “ wielding the blue pencil 
is an easy exercise” where the abridgment of the 
more erudite institution papers is concerned—but 
with his general theme there can be no disagree- 
ment; least of all, perhaps, with the timely and 
epigrammatic reminder that the technical Press 
would fail in an important purpose if it did not help 
to mould opinion “ by criticism when , by 
| encouragement whenever possible, and by intelligent 
comment always.” 
| The original suggestion which gave rise to Mr. 
| King’s paper was that a measure of rationalisation 
might be introduced among the various journals 
serving the gas industry, in order to prevent over- 
|lapping; that the various branches of the general 
) subject might be divided among the periodicals 
| concerned, each being allotted certain subdivisions 
| which it alone might handle. It is hardly to be 
supposed that so Procrustean a plan would meet 
with a wide measure of support, either among those 


readers whose interests extend over several of the 


arbitrary divisions or among the advertisers, many 
of whom are likely to be concerned with all of 
them. The justification for a continuance of the 
existing system, as Mr. King pointed out, is that 
each journal has developed its individual style of 
presentation, and the reader can take his choice. 
There is overlapping, undoubtedly, in that the 
same subjects are treated by several periodicals, 
but in practice there is less than might be supposed 
in the manner of their treatment and the comments 
that they evoke. It is this feature, indeed, which is 
one of the most noteworthy characteristics of the 
British technical Press as a whole, and which 
accounts, probably, for the regard in which it is 
held among engineers of other countries. 

Among British readers, we have sometimes 
suspected, its qualities are in some danger of being 
taken for granted, and this tendency seems to 
have been on the increase since the beginning of the 
present century. The possible reasons are many, 


but the gradual change in the structure of the | 
engineering industry itself, and in the facilities for | 


technical education, appear to be largely responsible. 
Three-quarters of a century ago, when ENGINEERING 
commenced publication, and still more in the 
eighteen-forties, when Mr. King’s paper, The Gas 
Journal, was founded, 
mostly of small size and directly under the control 


of single individuals who combined the functions | 


which, in the large commercial undertakings of 
to-day, are distributed among a number of depart- 
mental heads. Such officials as publicity managers 
and public relations officers were unknown, and the 
independent advertising agent, if he existed at all, 
had not thought of the engineering industry as a 
possible field for his activities. Furthermore, the 
innumerable associations of employers which now 
link the various firms engaged in any particular 
branch of manufacture were only in the embryo 
and strictly ad hoc stage of a counter to the trade- 
union organisations that were beginning to develop, 
and nowhere had reached that of selling combines, 


sharing the common purpose of a planned market- | 


ing campaign. Technical education was elementary 
by comparison with its present extent and thorough- 
ness; text-books were relatively few; and the 


engineering institutions exerted much less influence 
through their own publications, than is the case 
to-day. The technical Press of the period, therefore, 
had many roles to play, and, in general, may be | 
said to have undertaken with a due sense of| 
responsibility and considerable success its main 
functions of instruction, liaison and record. 





engineering firms were | 
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The extension of technical education has not made 
the educative function of the Press less important, 
but it has altered its sphere of influence, as may be 
seen by comparing the types of special articles of 
the’ present-day with those of half a century ago ; 
and the very great expansion of the engineering 
institutions and, especially, of their published 
papers, has undoubtedly affected the position of the 
technical journals as recorders of institution 
activities. This latter influence, however, is by no 
means a simple one to evaluate. At first sight it 
might appear that the members of an institution, 
attending its meetings and receiving regular issues 
of its printed transactions, would pay little attention 
to Press reports of the same events, necessarily 
much less detailed. In fact, that does not appear 
to be the general case. Institution papers (as 
Mr. King observed) have become so voluminous in 
the aggregate, and often individually, that many 
members find it more convenient to read a careful 
abridgment first, and to turn to the full official 
text afterwards, if the abridgment sufficiently 
stimulates their appetite. This tendency indicates 
clearly one of the most important functions of the 
modern technical Press: namely, that of selecting 
skilfully, and reporting promptly the cream of the 
professional knowledge published through the 
medium of the institutions, of which there are now 
so many that no private individual can hope to 
keep au fait with al! their activities. 

Of the other main functions, those of reporting 
developments in the manufacturing field, and 
offering informed comment on topics of technical 
interest, a great deal might be said; though with 
some risk of preaching to the converted, for we are 
inclined to doubt whether some distributors of what 
is put forth as technical descriptive matter study 
regularly or closely the editorial pages of the papers 
they address. There are, in fact, as many styles of 
treatment as there are periodicals; though some 
cover the same ground, their methods of sur- 
veying it vary very widely indeed, and the chances 
of the circular-letter type of publicity matter being 
generally acceptable to established journals, endea- 
vouring to maintain the reputation for independent 
comment which is the special feature of the British 
technical Press, is slight in the extreme. Such 
broadcast material differs greatly in form, ranging 
from the American practice of issuing wholly admir- 
able photographs with only the most meagre of 
“captions” on a type-written slip, to over- 
elaborated dissertations which transgress every 
canon of technical composition. Some few there are 
which sbine by comparison, and even by more abso- 
| lute standards, like the proverbial good deed in a 
naughty world ; but too many show little realisation 
that the individuality of any journal is one of the 
most valuable assets, not only to the journal itself, 
but to those whose products are described in it. 


| Mr. King has fairly reviewed the arguments for 
|and against a “controlled” Press and inevitably 
arrived at the conclusion that the pros are greatly 
outweighed by the cons. This view will be endorsed, 
| we are convinced, by many more than those directly 
associated with the production of technical joarnals ; 
and it matters not at all, for the purposes of this 
argument, whether the control be the open influence 
implied by what he calls the “ official organ” 
system, or the less obvious pressure which some 
advertisers consider they are entitled to exert upon 
the conduct of the editorial pages. This latter 
principle is one which no reputable journal would 
be prepared to concede. Complete independence 
in editorial matters is more than a matter of 
mere privilege; it is vital to the continued health 
and development of any journal that is designed to 
appeal’ to readers who are qualified to form judg- 
ments of their own on the pointe likely to be 
discussed, If the editorial direction obviously fails 
in the task of providing criticism, encouragement or 
intelligent comment, as the occasion may require, 
the readers have the remedy in their own hands 
and may be trusted to apply it. Therein lies their 
safeguard as well as the justification of the often- 
| quoted “ fréedom of the Press. It is quite possible 
(though it might not be remunerative) to run a 
paper which has readers but no advertisers, but it 
| would be totally impracticable to maintain one that 
' had advertisers, but no readers. 
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NOTES. 


Tue InstrruTion OF NavaL ARCHITECTS : 
ResearRcn SCHOLARSHIP. 


A RESEARCH scholarship of the value of 250. per 
annum for two years has been founded by the 
Wrought Light Alloys Development Association, in 
conjunction with the Institution of Naval Archi- 
tects, to encourage research in the application of 
light alloys to ship construction. It will be admin- 
istered by a committee of the Institution, and it is 
hoped to make the award in September of this year. 
Intending candidates, who should preferably be 
under 30 years of age on October 1, must apply in 
writing, not later than July 31, on a form which 
can be obtained from the secretary of the Insti- | 
tution, 10, Upper Belgrave-street, London, 8.W.1, aoe : 
and it is a condition of the award that they shall | we Mem any Seana er See = heen: “ve 
comply with the regulations governing admission | q y : ; 
to the Institution and shall continue in membershi 
of it. The application must be accompanied by Ae ne aan 
statement of the candidate's career, supported by| pank G 
testimonials from his employers, professors, ete. ; | ; 
and by detailed proposals of the course of researc seas _ . 
that he intends to pursme, which may be modified | the Institution of Civil Engineers). 
by direction of the committee. The research is | 
intended to be a whole-time occupation during | Orper, 1941. 
tenure of the scholarship. The Wrought Light; ‘The Electricity Commissioners have had under 
Alloys Development Association undertakes to offer | consideration what relaxation can be allowed during 
employment to the scholar, at not less than 2501. |daylight hours as regards the attendance of per- 
per annum for at least a year; provided that the | sonnel at premises forming part of an electricity 
scholar is recommended for it by the Council of the | und ing and coming within the scope of the 
Institution, that advantage is taken of the offer | above Order, and have now announced the following 
immediately after the termination of the second | decisions. As regards offices, showrooms and other 
year of the scholarship, and that the scholar is | similar premises where there is no serious electrical 
domiciled in Great Britain or Northern Ireland. | risk, it will suffice if arrangements are made whereby 
Further particulars may be obtained from the the fire brigade and air raid wardens can at once 
secretary of the Institution of Naval Architects, at! obtain access in case of need, and whereby the fire 
the address given above. | watchers on the rota report at once for duty en the 
THe INsTITUTION OF AUTOMOBILE ENGINEERS. | — so oo ab coattenaties 

Although some 12 per cent. of the membership | where there are serious electrical risks and for 
oe Teno, Atom a seme phi pres 

’ , nm provi it will suffice if the ava le 
percentage is engaged on munition work of various | ioten the hours referred to is reduced to 25 per 
kinds, there was a strong muster at the luncheon | cent, of the number required at night, subject to a 
held by the Institution at the Savoy Hotel, London,| minimum of three. These arrangements, it is 
on Friday, June 20, under the chairmanship of the | stated, are to apply to the hours between.sunrise 
President, Mr. Percy C. Kidner. The principal | and sunset, or thereabout, depending upon the 
guest was the Rt. Hon. J. T. C. Moore-Brabazon, j latitude of the premises and the time of year. 
M.P., Minister of Aircraft Production. The loyal | a c 
toasts having been followed by that of “ The Tue InstrruTE oF Furi, StupEents’ MEDAL. 
Allies and the Forces,” proposed by the President,| The Council of the Institute of Fuel announce 
Colonel Moore-Brabazon proposed “ The Institution that, to encourage the preparation of papers by 
of Automobile Engineers ” in a speech which ranged | students of fuel technology, they have decided to 
widely over the history, development and future | award annually a medal, together with a prize of 
prospects of motoring and aviation. He recalled | books or instruments to the value of 51. Competi- 
the early days when the Automobile Exhibition was | tion for the award is open to student members of 
held in the Agricultural Hall; the President | the Institute and to any student, under 25 years 
engaged in building his first Vauxhall car ; and the | of age, attending any university or technical college 
notable advances associated with the names of| in the United Kingdom. The subject may be any 
other presidents, such as the late Colonel R. E. B.| relating to, or allied with, the preparation or 
Crompton, Mr. Tom Thornycroft, and the late | utilisation of fuel, and the entrant is at liberty to 
Lord Austin. There was room, he suggested, for| select his own subject if he so desires. Suggested 
more such advances, for the British small car still | topics are the discussion of the industrial uses of 
lagged behind some Continental makes in certain | any two of the following gases—town gas, coke-oven 
important features; particularly, perhaps, that of| gas, producer gas, blast-furnace gas, water gas, 
stability on the road. He regretted very much, | natural gas; the trend of development in high- or 
too, that the British motor-car industry did not| low-temperature carbonisation of coal; present 
support motor racing; before the war, German | knowledge of the specific heat and heat conductivity 
and Italian teams were touring the world and pro-| of coal and coke; the principles of screening ; 
viding the most effective advertisement for their | the factors affecting the efficient blending of solid 
products, although Britain was making the roned bret the fundamental principles influencing the 
cars. Post-war problems would have to  be/ segregation of coal in bunkers, when filling and dis- 
regarded from a different angle ; motoring must be | charging ; and the possible developments in the use 
recognised to be a mass-produced system of trans-| of petroleum gases. Papers must be submitted to 
portation, and not merely a form of pleasure.| the secretary of the Institute, at 30, Bramham- 
There must be closer concentration on cars of | gardens, London, 8.W.5, on or before September 1 
moderate power—but not, he added, of too| in any year, and must be under a nom de plume, the 
restricted dimensions. Turning to aviation, Colonel | name and address of the author being-enclosed in a 
Moore-Brabazon observed that the air problems of! sealed envelope accompanying the paper. The 
to-day were no longer those of. horse-power or| name of the successful competitor in each year will 

reliability, but of power in conjunction with height, | be announced at the October meeting of the Insti- 
for’ engines must work efficiently at heights of | tute, and the award will be presented at the annual 
35,000 to 40,000 ft. He considered that, after the | dinner, at which the prize winner will be the guest 
war, the nations would not rush to pour money into | of the Institute. Papers may be illustrated by line 
civil aviation, as had been predicted in some | drawings or photographs and ‘rhust not exceed 6,000 


of design. 
cars would be cheaper than they had ever been. 





-operation. The concluding toast, 
“The Guests,” was proposed by Mr. 
Woollard (president-elect), the response 


Frre PREVENTION (Business PREMISES) 


15/. an hour. New and different types of internal- 
combustion engines would be developed, along new | powér and logic; construction, in so far as it indi- 
lines which, even now, were very promising. 
British engineers were not inferior to foreigners ; 
on the contrary, where technical skill was involved, 
there were none in the world to equal them. The 
President, in responding to the toast, agreed that 
the stability of cars was by no means satisfactory, 
and considered that lack of stability was probably 
| the cause of many road accidents. He agreed also 
on the subject of racing ; but observed that, when 
any invention reached the stage of commerial pro- 
duction, there was 2 notable slowing-down in the 
In the future, he believed, 


The Institution’s programme of research had done 
much to influence progress, and had been revised 


British were naturally individualistic, but they were 


being made by Sir Leopold H. Savile (President of 





‘given to, subject’ matter; .eyidence of . analytical 


| cates an’ etderly mind, and shows continuity of 
argument, with an orderly development of the 
theme; and English. Pa ea) the award 
may be published in the Journal of the Institute, 
and a list of recipients of the Medal is to ‘be included 
in the published list of members. The Counoil 
reserves the right to withhold the award in any 
year if, in the opinion of the Papers Committee, no 
entry reaches a sufficiently high standard. 


THe Supp.y OF Foreign PEriopicars. 

In our issue of May 2, we referred to proposals 
made by the Association of Special Libraries and 
Information Bureaux for the compilation of a list 
of foreign technical periodicals at’ present being 
received by its members. This was intended to 
supplement the list of such periodicals reaching 
Government libraries which is issued monthly by the 
Stationery Office for inter-departmental use, but 
of which Aslib receives a copy. The Association 
has now been able to carry matters considerably 
farther. In view of the importance to many 
research workers and others of keeping in touch 
as far as possible with developments in other 
countries, Aslib has set up a committee to under- 
take a national survey of the present position, in 
regard particularly to enemy and enemy-controlled 
publications, especially the current issues of perio- 
dicals. Through the good offices of the Royal 
Society, the Rockefeller Foundation has provided 
funds for an extensive survey of this character. 
The committee has planned that the work shall be 
completed by the autumn, and a memorandum is 
being circulated to some two thousand institutions 
and individuals asking what publications they need 
and to what extent they are locally available. The 
survey will be at present practically confined to 
publications of enemy or enemy-controlled countries. 
It is realised that war conditions have. interfered 
with the receipt of publications from other sources, 
but in view of the detailed nature of the, survey, 
which will extend to individual issues of periodicals, 
and even to individual articles, it has been con- 
sidered desirable to concentrate on the field in 
which interference has been greatest. “The com- 
mittee is prepared to make any arrangements it can 
to facilitate the distribution of such supplies of . 
foreign periodicals as are available, but its) main 
purpose is the completion of the survey, so that 
proper information will be available about what is 
being received and. what is desired. 

TRANSPORT SERVICES. 
The sixteenth report of the Select Committee on 
National Expenditure, which deals with transport 
services, forms in effect a continuation of the tenth 
report of the present Session, which was dated 
March 20, 1941. The sub-committee on transport 
services, it is stated, have visited certain ports to 
investigate conditions on the spot, and have found 
considerable improvement, following the appoint- 
ment of Regional Port Directors. They draw 
attention to the behaviour of a small section among 
the dock labourers, who are said to attempt 
deliberately to evade work so long as they do not 
thereby imperil their minimum weekly wage, and 
complain that such evasions * are not being firmly 
handled.” They report that pilferage is prevalent 
at most, if not all, of the ports, and recommend 
drastic action to deal with it. They find that the 
problems of inland transport and of coal supply 
are still serious, and urge that better progress 
should be made with the provision of inland ‘sorting 
depots, to enable cargoes to be more rapidly dis- 
persed from the ports. With reference to coal, they 
state that the situation can only be met by returning 
to the pits the thousands of experienced miners 
now in the Army and in various industries ;» by 
hearty co-operation between mine owners and men 
to secure increased output ; and by the exercise of 
economy by users of coal, coke, gas and electricity 
“to an extent few have yet attempted) to achieve.” 
They recommend that there should be closer con- 
sultation between the Mines Department and the 
associations representing industrial users of coal, 
so that an attempt may be made to’ provide such 
users with the grades of coal that they need rather 











quarters; the consumption of 100-octane petrol| words in length. In judging the papers, the 
in a modern bomber represented a fuel cost of some' announcement continues, consideration -will ‘be 





than to compel them to use unsuitable grades. 
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THE JUBILEE OF THE 
ARTIFICIAL ABRASIVE. 


OUTSTANDING among the great discoveries of the 
ug half-century is that of the artificial abrasive. 

e importance of the modern grinding wheel, and 
its servicesto industry can hardly be over-estimated, 
for to-day the uses of manufactured abrasives are 
as wide as industry itself. It is a curious circum- 
stance, which some might even regard as a striking 
example of Nature’s law of compensations, that the 
man who has been responsible for more deliberate 
abrasion than any other should have invented and 
developed also the range of colloidal graphite 
lubricants which are so effective in preventing 
abrasion where it is not wanted. He himself was 
disposed to regard the latter as the more valuable 
preducts of his life’s work, presumably on the score 
that it is better to prevent disintegration than to 
cause it; an opinion which may be more widely 
shared industrially if indications should appear 
that the world’s reserves of natural lubricants are in 
danger of exhaustion. 

It was in March, 1891, at Monongahela City, 
Pennsylvania, that the late Dr. Edward Goodrich 
Acheson produced, in a miniature electric furnace 
crudely constructed from an iron bowl, a few strange 
crystals, hard, sharp and diamond-like in their 
abrasive properties. He had long been impressed 
with the possibility of producing a form of crystalline 
carbon that might be useful as an abrasive and had 
noticed that only clay articles became impregnated 
with carbon and, he thought, harder, after firing 
in a high-temperature furnace . through which 
natural gas was passed. He decided, therefore, to 
try the experiment of impregnating clay with carbon 
in an electric furnace. The account of the experi- 
ment is best given in his own words, as it is related 
in his autobiography, published in the United States 
some 30 years ago under the title of A Pathfinder. 

“ An iron bowl, such as plumbers use for holding 
their melted solder,” wrote Dr. Acheson, “ was 
attached to one lead from a dynamo and filled with 
a mixture of clay and powdered coke ; the end of an 
are-light carbon attached to the other lead was 





inserted in the mixture. The percentage of coke | 
was high enough to carry a current, and a good | 
strong one was passed through the mixture between | 
the lamp carbon and bowl until the clay in the | 
centre was melted and heated to a very high 
temperature. When cold, the mass was examined. | 
It did not fill my expectations, but I, by sheer 
chance, happened to notice a few bright specks on 


mixture. I placed one on the end of a lead pencil | 
and drew it across a pane of glass. It cut the glass | 
like a diamond. I repeated the experiment, and | 
collected enough of the material to test its abrasive 
qualities. I mounted an iron disc in a lathe, and, | 
oiling its surface, applied the material, which | 
adhered, and with this revolving dise I cut the| 
polished face off the diamond in a finger ring still | 
owned and worn by me.” 

Dr. Acheson attributed his discovery to “ sheer | 


chance,” which indicates an under-estimation of | 


his own powers of observation; but, in fact, he | 
was an almost preternaturally acute observer of | 
outwardly insignificant detail, and was skilled in| 
experimental physics to a degree to which his| 
autobiography hardly does justice, except by, 
inference. He was also a keen man of business ; | 
largely, no doubt, by force of circumstances, for the | 
breadth of his interests and the prolonged experi- 
mental work into which they led him brought about | 
recurrent crises of impecuniosity. Certainly, he lost | 
no time in seeking a market for his new crystals, 
but took them forthwith to New York, without | 
even waiting to determine their exact constitution. | 
On the way, assuming them to be composed of) 
carbon and corundum, he devised the name of | 
“‘Carborundum,” under which the silicon carbide | 
that they proved to be is still produced by the | 
company which he founded some six months later. | 


ring. It was a natural action to take, however 
much the student of industrial history may now 
regret that the scratch was not left in situ. It 
would be interesting to know, too, what happened 
to the initial pane of glass on which the first crystals 
were tested; the first scratch in history, with a 
man-made abrasive, would appear to have all the 
qualifications that would justify its permanent 
preservation. However, in the early stages, Dr. 
Acheson himself did not seem to visualise more than 
a limited field for the new abrasive, which was 
obtainable at first only in very small quantities. 
As a substitute for diamond dust, it brought him 
40 cents a carat, or 880 dols. a pound. It was 
characteristic of the man that, having sold his first 
consignment to the diamond cutter in John-street, 
New York, who had repolished his diamond, he 
should have expended the proceeds on a microscope, 
wherewith to study the structure of the substance 
more closely. Before long, he had developed an 
improved form of furnace and was making the 
erystals by the pound. Much of the output was 
sold to mechanics, who mixed the crystals with 
grease and used them to grind valve seats. After 
many failures, too, a satisfactory bonding material 
was evolved and the manufacture was begun of 
small grinding wheels for dental work. 

On September 21, 1891, Acheson incorporated | 
the Carborundum Company with a capital of! 
150,000 dols., a third being held by the Monongahela 
Electric Light Company, which supplied the current 
for the furnaces. The next three years or so were | 
spent in developing the market at home and in| 
Europe, and it was on his return from a visit to 
Europe, in 1894, that he conceived the idea of 
t ing the main manufacture from Mononga- 
hela to Niagara Falls, to take advantage of the 
cheaper power afforded by the hydro-electric plant | 
there. The proposal was to equip a factory to use | 
1,000 h.p., as against the 134 h.p., of the Mononga- | 
hela works ; but such an expansion was too daring 
for his fellow directors, and they resigned. Acheson 





| 


| 


reorganised his company and removed the works to 
Niagara Falls in the autumn of 1895. His belief in | 
the advantages of cheap power were well founded, | 
and to the efforts of his small staff have since been | 
due much of the development of the electric furnace. | 
There was little or no precedent to follow ; the fur- | 
nace room was their laboratory. Discouraging failures 
merely stimulated them to greater effort, however, | 
and they had not been established long at Niagara | 
Falls before industry in general began to realise | 
that a sensational new abrasive was being produced | 


'in quantity in the electric furnace from such | 
the end of the are carbon that had been in the! 


materials as coke, sand, sawdust and salt, at the then | 
almost unbelievable temperature of 4,000 deg. F. | 

New methods of wheel making were devised and | 
new types of bonding materials compounded, some- | 
times almost overnight, and soon the plant was | 
producing grinding wheels for the heavy work of 
cleaning foundry castings which quickly revolu- | 
tionised this branch of foundry operation. The 
discovery of silicon carbide also stimulated research | 
in the production of other artificial abrasives, and, 
in 1899, Charles B, Jacobs invented a process for 
the manufacture of crystalline alumina, or manu- 
factured corundum, by the fusion of bauxite in 
the electric furnace. The production of this alu-. 
minimum-oxide type was undertaken by the Car- 
borundum Company under the name of “ Aloxite.” 

The immense field of industrial production over 
which the influence of Dr. Acheson’s “ chance” , 
observation is now felt extends to-day from the 
cleaning of rough castings, on the one hand, to the 
grinding of pen points and the minute balance pins 
in watches and clocks, and the pivots of delicate 
electrical instruments. Modern abrasives are re- 
garded as equally indispensable in the working of 
marble and other stones, and the buffing and 
finishing processes of the shoe and leather trades. | 
Their most important industrial use, however, has | 
resulted from the realisation that, whereas natural | 
abrasives were mainly means for tool-sharpening, | 
the artificial abrasive was a new tool in itself. The | 
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of both silicon carbide and aluminium oxide have 
also influenced to an important degree the design 
of many forms of high-temperature furnace plant; 
but it is as productive tools that their widest utility 
has become manifest and it is in this respect that 
Acheson’s discovery deserves to rank with any of 
those of the great toolmakers of the past. 








OBITUARY. 


MR. W. N. TWELVETREES. 


Mr. WaLTER Nos_e TWELVETREES, whose death, 
we regret to record, took place on June 21, was a 
consulting engineer for many years, who, during 
the latter part of his career, devoted special attention 
to concrete and reinforced-concrete construction. 
He was born in 1854 and educated at Totteridge 
Park School, Hertfordshire, and at Owens College. 
In 1871, he entered upon a pupilage of five years 
in the works of Messrs. Henry Twelvetrees, 
Limited, engineers, Bow, where he was engaged on 
work connected with the construction of boilers, 
pumps, hydraulic lifts and machine tools. Mean- 
while, he continued his technical studies in the 
Engineering Department of King’s College, London. 
In later years he became engineer and a director of 
Messrs. Henry Twelvetrees, Limited. After the 
conclusion of his apprenticeship he gained experi- 
ence in mafine engineering in an Italian works and 
served for a time as junior engineer at sea. Subse- 
quently he was engaged in the design and construc- 
tion of mechanical, hydraulic, and electric machinery 
and structural-engineering installations mainly in 
connection with hotels, hospitals and other public 
institutions and buildings. In 1904 he began to 
devote his attention increasingly to concrete and 
reinforced-concrete construction and acted as 
consultant for a number of buildings, bridges, 
and other works. He was a keen advocate of 
reinforced-concrete ship construction, during the 
war of 1914-18, and, in 1919, contributed several 
articles on the subject to Enorveerrmc. Mr. 
Twelvetrees’ last contribution to our columns was 
written in 1923, and consisted of a series of articles 
on the Nechells power station, Birmingham. He 
became a member of the Institution of Mechanical 
Engineers in 1897. Mr. Twelvetrees was also an 
associate member of the Institute of Electrical 
Engineers and was a past-President of the British 
Section of the Société des Ingénieurs Civils de France. 








LETTERS TO THE EDITOR. 


WILLIAM WHEELWRIGHT, 1798-1873. 
To THe Eprror or ENGINEERING. 


Sir,—In the review of my book, Steam Conquers 
the Pacific, which appeared on page 327 of your 
issue of Merch 29, 1940, you referred to 
its central figure, William Wheelwright, who 
founded the Pacific Steam Navigation Company 
in 1840 and, nine years later, built the first railway 
in Chile, from Caldera to Copiapo. You may be 
interested to know that the publication of my 
book in Spanish, in Valparaiso, has brought to 
light the gold medal awarded to Wheelwright by 
the Chilean Government in 1850, in accordance with 
the decree of President Manuel Bulnes, to com- 
memorate these achievements. It was found in a 
jeweller’s shop in Valparaiso and is now in the 
possession of a correspondent of the P.S.N. Company. 
The medal is illustrated on the opposite page. 

President Bulnes’ decree, dated September 17, 
1850, enacted that “‘ A gold medal shall be struck for 
presentation to Don Guillermo Wheelwright ” 
... (and)... “shall bear on the obverse the 
coat of arms of the Republic, and the following 
inscription: THe GOVERNMENT OF CHILE TO Don 
GUILLERMO WHEELWRIGHT, 18TH OF SEPTEMBER, 
1850, and on the reverse a steamship in the centre, 


The crystals were first sold to gem polishers for | sustained accuracy of the modern grinding wheel and the following text: A Testimony oF Grati- 
the rough polishing of diamonds and other precious 
stones; though one of their first applications was | 
for fine polishing—namely, the restoration of the 
scored surface of the diamond in the discoverer’s 


and grinding machine is impossible to obtain by any 
other known means-and has contributed materially | 
to the extension of the mass-production methods in 
new directions. The unusual refractory properties 





TUDE FOR HAVING INTRODUCED STEAM NAVIGATION 
AND Promotrep Rartway ENTERPRISE IN CHILE.” 
Wheelwright, who was an American by birth, died 
in London in 1873, but was buried in his native 
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OBVERSE. 


Fie. 1. 


town of Newburyport, Massachusetts. A statue 
to his memory was erected in Valparaiso in 1877, 
another medal being struck, for distribution by the 
municipality, to mark the occasion. The statue 
also commemorates (which the present medal does 
not) the fact that, in 1850, Wheelwright established, 
in Chile, the first South American telegraph service. 
Yours faithfully, 
Artur C. WARDLE. 
Camelot, Hunt’s Cross, Liverpool. 
June 14, 1941. 


[We are indebted to Mr. Wardle for enabling us 
to illustrate this unique medal. A reproduction of 
it would be an interesting addition to the collection 
at the National Maritime Museum.—Eb., E.] 








THE QUADRATURE 
BOOSTER FOR LONG-DISTANCE 
POWER TRANSMISSION. 


To tHe Eprror or ENGINEERING. 


Srr,—Had the letter from Mr. C. J. O. Garrard, 
which you published in your issue of June 13, page 
474, come from my old friend, Dr. C. C. Garrard, I 
should have been more perturbed, knowing of his 
long experience in things electrical ; but, neverthe- 
less, it seems desirable that I should say a word or 
two in‘Hlefence of the Taylor booster, particularly as 
Mr. Garrard speaks of the “ fallacy” of the same. 
While preparing a paper to the I.B.E., embodying 
a careful analysis of the question of steady-state 
stability, it is rather difficult to have to interrupt 
one’s work to defend first principles ; especially as 
these are already conceded in America. I propose, 
therefore, to say nothing about steady-state stability 
in the present letter. My deferential criticism of 
Mr. Garrard’s first paragraph, which relates exclu- 
sively to generating stations, is that it might have 
been omitted altogether ; because he states nothing 
that is not known, and does not sufficiently indicate 
what is in his mind in stating it. I am not going 
to waste words in combating ill-defined charges. 

With regard to the second sentence of the second 
paragraph, is he not aware that the synchronous 
condenser is incapable (in its present form of use) 
of introducing into the line a voltage, in series with 
the Mine, which is in quadrature with the trans- 
mission voltage, and that the synchronous con- 
denser is, therefore, unable to cancel out the react- 
ance of the line ? Moreover, if its usual role were 
reversed, and if it were put in series into the line 
(a hitherto untried experiment and which might 
be disastrous in its operating possibilities), it Will 
still be altogether too expensive for transmissions 
running up to 1,000 miles to 2,000 miles; besides 
requiring a “ colony”’ of attendants all along the 
line. Mr. Garrard then throws in, somewhat loosely, 


a statement that static reactors and condensers 
may be switched in and out “ in a similar manner.” 
It is granted that static condensers, put in series 
in the line, will introduce a pure quadrature boost, 


WILLIAM WHEELWRIGHT, 1798-1873. 
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|indeed, and their maintenance cost is apt to be 
equally serious. 

Next, we come to the first indication of what, in 
Mr. Garrard’s mind, is the real “ fallacy” of the 
Taylor booster. He says: “It shifts the current 
and voltage by the same amount.” But is not Mr. 
Garrard aware that this constitutes its very value ? 
Let us assume that we have put down a line—say, 
900 miles long—without any form of compensation, 
and we find (at periodicity of 50) that, taking an 
elemental portion of the line next to the generating 
station, both capacity-current and voltage have 
been so twisted round, that each of them is 90 deg., 
vectorially, from the same measurements at the 
receiving end. We then introduce a series of 
quadrature boosters along the line which, according 
to Mr. Kipps’ contention (apparently accepted by 
Mr. Garrard) does shift the phase of the voltage | 
and current back by 90 deg.; and immediately 
the disease has been cured—at any rate, for full 
load. I am reserving the description of how this 
action takes place for my I.E.E. paper, above 
referred to. Mr. Garrard may now say that he 
does not see the good of going to the expense of 
introducing boosters when the line itself will work 
quite well without them (at unity P. F. all along 
the line). If he does, he will only betray his lack 
of study of the stability question. I may put the 


use of a quadrature booster by Taylor is based on 
a fallacy, but his letter indicates that some of his 
ideas on the subject are rather confused. My 
article published in Encrvgerine of May 23, last, 
page 402, was intended to show that the action of 
the Taylor booster could be explained in a simpler 
manner than had been done hitherto, and if I have 
not done this, then perhaps the following brief 
summary will help: (a) In a long three-phase trans- 
mission line with distributed resistance, inductance 
and capacitance, there is a phase angle in the vector 
diagram between the voltage vectors. and also 
between the current vectors at the sending and 
receiving ends of the line. The angle between the 
voltage vectors depends on the current and the 
impedance, while the angle between the current 
vectors depends on the voltage to neutral and the 
capacitance. The power which can be transmitted 
by the line can be expressed in terms of the voltages 
to neutral at the ends of the line and the phase angle 
between them. This angle appears in the power- 
circle analysis diagrams, which are used often in the 
American literature dealing with stability, and the 
limit of stability can be expressed in terms of this 
angle. An increase of this angle, for a given value 
of the power, would result if the length of the line 
were increased, and the maximum power which 
could be carried by the line would be reduced. 

(6) If, for a specified frequency, the capacitance 
of the line is balanced by using reactances between 
line and neutral, and the induciance of the line is 
balanced by using static capacitances in series with 
the line, both distributed as uniformly as possible, 
then, at any current and voltage, the line will act as 
if it had no capacitance or inductance, but had 
resistance only. This method, at present, would 
probably be too expensive in equipment to be con- 
sidered as a satisfactory solution of the problem. 
(c) For any value of the current, there can be found 
a corresponding voltage, which will bring the current 
and voltage vectors into phase at the sending end, 
if they are in phase at the receiving end. The angle 
between the voltage vectors at the two ends of the 
line still exists, and to bring the system to the same 
condition as is done in (b) it is required to twist 
both the voltage and current vectors at one end 
through the same angle to bring them into phase 
with the vectors at the other end of the line. 

Taylor proposes to introduce quadrature boosters 
at intervals in the line to do this phase twisting and 
that is all that these boosters are required to do. 
The equipment needed is so much less than in (5) 








thing in a nutshell when I say that those 90 deg. 
of difference in the phases of the e.m.f. (at the 
generator and receiver terminals, respectively) are 
just what is going to kill all long-distance alter- 
nating-current transmission. Remember that these 
90 deg. will have to be added to the internal phase | 
displacements at both generator and receiver. | 

I conclude by asking Mr. Garrard to indicate 
definitely wherein, in his opinion, the “ ” in 
the Taylor booster does really lie. (1) Is it that it 
will not give the quadrature boost in true quadra- 
ture ? Or (2) is it that the booster primary current 
is not supplied by the line capacitance current ? 
Or (3) is it on the question of stability alone? If 
it is either of the two former, let him say so, and 
we shall know where we are. If he cannot contro- 
vert one, or both, of the two earlier points, let him 
honourably withdraw the word “fallacy” with 
which he commences his letter, and which he has 
certainly not yet proved. On the question of 
instability, I would recommend him to read Mr. 
Rissik’s very excellent work on “ Power System 
Interconnections’ before he ventures into this 
field. 

I am interested to see that the son of my old 
friend is showing promise of following in his father’s 
distinguished footsteps. 

Yours faithfully, 


53, Harborne Park-road, A. M. Taytor. 
Harborne, Birmingham, 
June 18, 1941. 


To THe Eprror or ENGINEERING. 


Sir,—With reference to the letter by Mr. C. J. O. 
Garrard, in your issue of June 13, on page 474, it 





but they cannot be switched in and out “ in a similar 


manner. 


Moreover, their initial cost is very great 








is not evident why he considers that the proposed 





that the Taylor system becomes a reasonable pro- 
position when costs are considered, and it merits 
the serious consideration of those engineers who are 
interested in long-distance power transmission. 
The Taylor system, like other systems, has its 
limitations. These are considered in a recently 
published book entitled “ Power System Inter- 
connection,” by H. Rissik (Pitman), where the 
question of stability is also treated in a concise 
manner, and the list of papers relating to the 
subject which have been published since 1900 is 
useful for reference. 
Yours faithfully, 
E. J. Krpps. 
19, Green Meadow-road, 
Selly Oak, Birmingham, 29. 
June 19, 1941. 


To tHe Eprror or ENGINEERING. 


Sir,—The main argument of Mr. C. J. O. Garrard’s 
somewhat confused letter of June 4, which seems 
to be that a quadrature booster cannot improve the 
stability of a transmission system because it merely 
produces a bodily shift in the system angle— 
analogous to a mechanical shifting of the couplings 
between the alternators and the turbines through 
the same angle—is evidence that he has quite 
failed to appreciate the action of the Taylor booster. 

As Mr. Kipps has very clearly proved in his 
article, the quadrature booster produces a phase 
shift in the volfage at the point on the transmission 
system where it is inserted. In the first part of 
his letter Mr. Garrard concedes this principle. 
But he then goes on to deduce from it that this 
phase shift is equivalent to a phase shift of the 
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angle between the independently generated voltages | Committee made no provision for the quantities of} When new works were to be erected or existing ones 
at the two ends of the transmission system (i.<., | — = -. ht be = if a ms of a, pe a = ee tar — — be 
o so-called r mb-proof shelters on a large scale were adopted. | provided in districts outsi e Thames an way 
= ~— icakaenapenaninenmediniensin As the result of war-time % rad and particularly | valleys, in view of the fact that over one-half of the 
explanation of the “ fallacy ofthe Taylor b .” the loss of skilled labour in the cement industry, | total output was at present produced in these areas. 
— y y ooste lighting restrictions during black-out hours, difficulties; Evidence was given by manufacturers showing that 
is based. . in regard to the supply of suitable coal and spare parts, | with extensions of existing works located in Lancashire, 
As a matter of fact there is no fallacy. The | and transport difficulties, the output was not as great | Oxfordshire, Nottinghamshire, Warwickshire, Cam- 
booster cannot possibly produce a phase shift in| per man as in time. From the evidence given, | bridgeshire, Lincolnshire, Hertfordshire, Sussex, Kent, 
both these voltages—which is what a bodily shift it appeared likely that the output of cement during the | Bedfordshire, Yorkshire and Rutland, ete., and in 
im the “system angle” really amounts to. (Mr, | W@", with the —— number of available men em- South Wales, additional output could be obtained when 
Garrard is here evidently confusing system angle ployed, would about 7,500,000 tons per annum, | necessary to the extent of 1,560,000 tons by owners of 
with power-factor angle. As the booster produces against a calculated consumption of about 6,000,000 | existing works ; and, of this total, 620,000 tons could 
p. bift.in the voltage and the current whieh | °° It appeared, therefore, that there was am be provided by companies not controlled by the 
® phase - ° cement to meet all needs (including an allowance for | Associated Po’ d Cement Manufacturers or by the 
is the same for both, one might perhaps look @t| exports) during the war period. There was available,, Tunnel Portland Cement Company. In addition, 
this action as being one in which the angle between | under peace-time conditions, a plant capacity of about these two companies could provide extensions with 
voltage and current is shifted bodily through a/| 8,750,000 tons; but some witnesses a’ that, by | a total yearly output of 580,000 tons and 360,000 tons, 
fixed angle.) However, it is quite a simple matter | working at full pressure during the winter menths as respectively. Practically all of the above-mentioned 
to show, by orthodox network analysis, that the | well as during the summer, the industry eould produce | extensions would be undertaken by the companies 
fundamental action of the booster is to reduce the | UP © 9,500,000 tons per annum from the existing plant. concerned without Government assistance, provided 
system angle, not to displace it bodily. Mr. G ol The Committee were satisfied that the consumption | there was a reasonable prospect of the demand for 
ae ag er re that this fact i | in war-time was. not likely substantially to exceed | cement justifying the increased output. In addition, 
my —— a 18 Tact 18 CON-| § 000,000 tons. The present labour force could produce | proposals were brought to the Committee's notice for 
firmed by Edith Clarke and S. B. Crary in their | about 7,500,000 tons, and therefore no general shortage | the establishment of new works with an annual pro- 
recent American I.E.E. paper, “ Stability Limita-| was to be anticipated during the war. On the other | duction of 1,100,000 tons, of which 650,000 tons could be 
tions of Long-Distance A.C. Power: Transmission | hand, the evidence showed that, in the summer of | provided by firms not requiring Government assistance. 











Systems.” | 1940, local shortages of cement occurred in certain | The progress of consumption over the last twenty 
Yours faithfully, | districts, although ample supplies existed at works in| years showed a steady and regular increase each year 

 H. Rusarx. | the South-East of England. These were due to the/ over the previous year. In the two years before the 

Hurlingham | temporary coupon system and to transport difficulties. | outbreak of war, three works which were regarded as 

4 S.Wse | Under war conditions, there could be no certainty} obsolete were closed down, while other modern works 

London, = that local shortages would not occur if coastwise| with a still greater production were extended. On 
June 23, 1941. | shipping were further restricted and all transport | balance, there was a substantial increase in the pro- 


| from the South-East of England had to be provided| ductive capacity of the industry, The Committee 
| by road or rail. Prudent local storage should, however, | were satisfied that it had been and was likely to remain 
Y | overcome this difficulty. The industry was asked by/| the policy of firms in the industry to modernise old 
CEMENT: PRODUCTION | the Controller of Building Materials to add to stocks| pend as opportunity affords. All the evidence before 
Ix January last, the Minister of Works and Buildings | of finishéd cement and of cement clinker in order to| the Committee showed that those engaged in the in- 
(Lord Reith) appointed a Committee, under the chair- | accumulate larger reserves, with the result that the | dustry were fully alive to the necessity for modernising 
manship of Mr. George Balfour, M.P., to investigate | stock of cement and cement clinker had risen, between | all plants if they were to remain efficient. From the 
the cement-manufacturing resources of the country in | September 1, 1940, and March 27, 1941, by 805,000| conclusions above reported, it was clear that it was not 
the light of present demands and probable future} tons. | necessary to embark upon the extension of existing 
needs, and to report on the steps, if any, that should} As regards post-war demand, evidence was taken | works or the construction of new works at the present 
be taken to extend the capacity of the industry. The } from the Board of Trade, Board of Education, Ministry | time. Consideration could be given and a decision 
Committee’s report, dated April 23, has now been | of Health, Ministry of Labour and National Service, Min-| reached as to the necessity for extending plants, about 
ublished, and their findings are summarised below. | istry of Transport, Scottish Office, Ministry of Works| the time of the conclusion of hostilities ; unless some 
e members of the committee, in addition to Mr. | and Buildings, War Office and Admiralty, regarding the | new and at the present time unsuspected demand was 
George Balfour, were Mr. H. Bullock (National Union| post-war demand coming within their respective! discernible in the interval. It was not necessary, 
of General and Municipal Workers) ; Major F. C. Cook,’ spheres; and evidence from other sources as to com- | therefore, to take action in this matter until the outlook 
C.B., D.S.0., M.Inst.C.E. (chief engineer, Highways | mercial demands for cement and for reconstsuction| as to consumption falsified the above conclusions. 
Division, Ministry of Transport); Mr. R. Coppock} and war replacement. The conclusion arrived at from| The Committee closely investigated the position of 
secretary, National Federation of Building} the information obtained from all witnesses (and all | slag-cement production and the possibility of increased 
rades Operatives); Mr. A. Deakin (acting general | witnesses but one were in general agreement) was that | supply from this source. Since taking evidence on 
secre’ 42 and General Workers’ Union) ;| there would be a considerable time lag after the con-| this matter, the Committee had the opportunity to 
Mr. J. Stanley Holmes, M.P. (vice-president, Building | clusion of hostilities before a large increase in demand | study the report of the Committee appointed by the 
Societies’ Association); Sir William McLintock, Bt.,| materialised. The cessation of hostilities would un-| Controller of Building Materials to report upon 











G.B.E.; and Mr. George Parker (chairman, National | doubtedly gradually release cement at present neces-|‘* Portland Blast-Furnace Cement.” The present 
Joint Council of the Building Industry). The secretary | sarily employed on war activities, and the quantity so| amount of cement provided by the use.of blast-furnace 
was Mr. C. I. C. Bosanquet. | released would be available for the resumption of| slag in Scotland was approximately 150,000 tons per 


The terms of reference were: “To consider and} peace-time demand. This condition, coupled with the} annum. An increase to this existing supply copld be 
report to the Minister of Works and Buildings whether, | gradual restoration of the proper labour force and the | achieved to the extent of approximately 250,000 tons 
bearing in mind the probable demands for cement in| normal machinery of administration, would indicate | by the use of suitable hematite blast-furnace slag now 
meeting current needs and in post-war reconstruction ; | that, during the first year at least after the cessation | available in England and Wales. Of this total, about 
and taking into consideration economic, strategic and | of hostilities, the demand would not seriously exceed | 100,000 tons could be produced by mixing with suitable 
other factors affecting the allocation of cement, new | the war-time consumption. The reconstruction pro-| raw materials on site, and the balance of 150,000 tons 
cement works should be established, existing ones/ gramme in the first 12 to 18 months after the war! by mixing with Portland cement clinker; or, if it 
extended or old plant modernised, and, if so, what! would necessarily depend upon the amount of recon-| were found to be more economical, the whole amount 
general considerations, financial, geographical and | struction which could be tackled immediately without| might be ground at existing cement works and mixed 
economic should apply.” waiting for alterations in street alignment, preparation| with Portland cement clinker. Taking into con- 

The committee examined 32 witnesses, and, in addi- | of detailed plans by architects, approval of general and | sideration all the evidence, it was clear that an increased 
tion, written evidence, much of it in great detail, was | detailed plans by appropriate authorities, etc., which | production of cement could be obtained to the extent 
submitted by Government departments, companies| must inevitably delay a large portion of the recon-| of 250,000 tons by the use of hematite blast-furnace 
and individuals. The evidence from witnesses on the | struction work dependent upon such preliminaries ;| slag which was available. In addition, use might be 
subject of the probable demands for cement during the | unless, as was understood to be the case in certain| made of lower grade blast-furnace slag of varying 
war period led the Committee to conclude that the | departments, opportunity was taken to carry schemes | qualities, which were the subject of research and 
consumption of cement during the war would auto-|to the contract stage with a view to an immediate | investigation as to their suitability for the commercial 
matically be limited by the labour force available in| start of work on the termination of the war. The| production of cement. It was questionable whether, 
the building and civil-engineering industries, and the | most urgent work to be taken in hand appeared to be| in war-time, expenditure of labour and materials 
amount of work it could deal with. This labour force, | the restoration of domestic dwellings, schools, hos-| should be undertaken upon the construction of 
they observed, had declined during the previous 18 | pitals, etc. | granulating plants at steelworks, and drying plants 
months and was expected to shrink still further during The conclusion reached above was that the restoration | at cement works, until there was positive evidence 
the course of 1941. Based upon the average annual | of peace-time conditions should make available the| that it had become a matter of urgency to secure 
consumption of cement by the numbers of men em-| production of between 9,000,000 and 10,000,000 tons, | additional output. In arriving at the above conclu- 
— in these industries in pre-war years, the labour | against the forecast consumption during the war) sions, the Committee kept in mind the requirements 
oree available might be expected to consume at a rate| period of about 6,000,000 tons, but the Committee/| of the export trade. During ten years before the war, 
of 5,000,000 tons per annum. It is the opinion of the; thought that the war-time consumption might well | the maximum export of cement was 1,092,000 tons in 
Committee that, owing to the special character of | prove to be less. The additional supply to be antici- | 1929 and the minimum in any year, 399,000 tons. 
much of the work that has to be carried out, allowance | pated when the labour force became available,.amount-| During the war period, exports fluctuated between 
should be made for wartime consumption of about | ing to some 3,000,000 or 4,000,000 tons in addition | 7,000 tons and 72,000 tons a month. For some time 
6,000,000 tons ; but they thought it unlikely that the | to the amount released from war works, should be | after the cessation of hostilities, the export trade in 
consumption of 6,764,049 tons, reached in 1940, would | sufficient for the first one or two years after the con-| cement might be severely hampered by shortage of 
be attained again until after the war. The Committee | clusion of hostilities. It was assumed that there! shipping facilities; but, with extensions of existing 
mentioned that the evidence of one witness, regarding would be a considerable interval between the termina-| works and facilities for erecting new works, there 
the vision of bomb-proof shelters on a large scale,| tion of hostilities and the time when something | should be no difficulty in providing for export as soon 
would have made a very large demand for cement. If| approaching peace-time conditions of employment/|as the demand could be created and shipping was 
such a scheme were to be embarked upon, labour and | could be caleulated upon. If there were indications | available. , 
materials (including cement) would have to be diverted that the demand was likely to exceed the total of| The Committee summarised their conclusions in the 
from other works unless it were found possible to | 10,000,000 tons and it became necessary to provide | following words :- 
augment the labour force in the building and civil-| additional plant, extension of existing plants suitably| “ (i) The existing works are capable of producing 
engineering industries. In framing estimates, the ' located geographically could be provided quickly.' all the cement ‘hat is likely to be needed in war-time. 
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“ (ii) The existing works, together with the projected 
extensions, should together be able to meet the greatest 
demand that might arise during the first two years 
after the war. 

“ (iii) At any time during the first two years after 
the war a conclusion can be arrived at as to whether 
it is necessary still further to increase production by 
the establishment of new works. 

? “ (iv) The position should be reviewed by the 

of Works and Buildings from time to time, 
say every six months, and the necessary steps taken if 
in the interval some new factor comes to light which 
would modify the facts as they have been presented to 
the Committee at the present time, and make it 
necessary to undertake extensions during or after the 
war period. 
“ (v) The Ministry of Works and Buildings should 
keep in contact with the industry to encourage and 
assist the preparation of plans for extensions, so that 
when it is necessary to extend no time will be lost in 
considering the preliminary stages. The Ministry 
should also take steps to ensure that no undue pressure 
is exercised by the established manufacturers to pre- 
vent the setting up of new works which are in them- 
selves an economic proposition.” 








ENGINEERING EDUCATION IN 
THE UNITED STATES.* 


By Prorgessor Ducatp C. Jackson. 


Is engineering education improving in its adaptation 
to its purposes, and are the observed defects being 
remedied ? These two questions may be partially 
answered by tracing the trends in ideals and practices 
among the enginee schools. I will anticipate the 
ensuing statement important trends by 
that the answer to pan of these questions is a gual’ 
affirmative. The situation is not wholly satisfactory 
ya we either feature, but the trends generally 

Two trends of great importance are the 
“tale on spreading recognition of the need for improved 
peers 3 methods, with more responsibility placed 
on the individual students for self-education, associated 
with more sympathetic and wisely directed super- 
vigion, encouragement, and counsel from the staff ; 
and the fuller acceptance of the significance of research 
for the education of engineering students during their 
eae years. 
goes along with such results a generally in- 
creasing recognition among competent engineers pang 
an > abe faculty of high intellectual and 
fessional px Ba usually attracts students of igh 
order, whether the institution be of moderate financial 
cireumstances and moderate facilities, or of great 
wealth and correspondingly great facilities. It is 
ing to be clearly seen by engineers that, to 
quote the Carnegie Foundation bulletin, “ The 
Student and His Knowledge,” published in 1939, 
“The best part of education for youth is to come 
in contact with stirring persondlities that have had 
great adventures with ideas. If a young mind can 
recognise what these ideas mean whither they tend, 
it is undeniably the greatest possible stimulus bor him 
to catch these meanings from a living person.” he = 
respect to students, it has come to be 
some degree that the “ intelligent interest which the 
individual brings to bear upon a given subject ” out- 
weighs in importance, for students of engineering, 
the amount of time spent in fo class exercises. 
The combination of this attitude and the practice of 
selecting more judiciously students to be accepted by 
the engineering schools seems to be raising the level of 
student achievement wherever the two ideas are joined 
in use. 

It is obvious that some engineering schools are 
directing increased care to the process of selecting 
students (particularly freshmen) and, along with this, 
there is a growing attention to i nn peer the study 

ices of the students, associa with encourage- 
ment to intellectual self-reliance. The slowly-widening 
interest among the engineering schools in examinations 
of a truly comprehensive character, and the reduced 
emphasis on term examinations in individual subjects, 
is a desirable trend. It is apparently still difficult for 
faculties to take students at their individual levels and 
encourage them to progress at individual speeds, = 
some special devices, such as honours se 
junior and senior years, show that the difficulty aide 

to dissolve. 

increasing interest in student —_ 
national engineering societies is a trend notable 
importance which now has strong momentum. It 
proves a valuable aid to developing in the students 
a feeling of er for their own self-education, 

and, once established in this manner, this sense not 


of the 





* Summary of a report published by the Engineers’ 
Council for Professional Development, 29, West 39th 
street, New York, N.Y. Abridged. 





only holds within college but also, . is main- 
tained after graduation. A notably frui trend is 
the increasing recognition that research is an important 
part of te engineering education, and that 
students in the upper classes should be made aware of 
hase ony Ab sense Es og Speen ee ager be sae 
encouraging features he trends relating to student 
selection and improvement of study processes is arising 
in a few strongly entrenched ing schools, 
within which department border lines have softened ; 

that is the tendency to carry on experiments in educa- 
tion and research in which more than one department 
takes an active interest. The proportion of engineering 


students who enter upon sound graduate work is 


notably increasing. 

A very impressive trend lies in the rather recently 
developed attention to the social relations of engin- 
eering and the social responsibilities of engineers. 
This trend is a very wide and fruitful affair which 
touches engineering education on all sides, from such 
monumental questions as the effect of engineering 
invention and practice upon private and public ex- 
penditures, to such administrative questions as the 
proportion of students admitted to the i 
schools who withdraw before graduating. same 
question of their social res ibilities involves the 


facilities in the present high rate of broken student | engin 


careers and also involves, in an administrative way, 
the organisation of engineering schools. Into the 
broad field of social responsibilities for the institutions 
also comes the growth in popularity and in numbers of 
junior aye 9 Their trend is forward and upward, 
and many of them now include instruction in engineering 
subjects. 

Study of curricula reveals in some cases distinct 
trends and in others erratic variations. Under the 
circumstances, the steadiness of thé principal trends 
regarding curricula is notable; and this steadiness 
persists in the face of constantly applied examination 
of the educational situation, associated with con- 
structive criticism. The data show that the civil 
engineering curricula came to their highest concentra- 
tion of technical subjects about 1915, and that the 
tendency since then has been a slight retreat. The 
same may be said of the curricula in electrical engineer- 
ing. The mechanical engineering curricula, however, 
came to their highest concentration of technical subjects 
somewhat later—about 1923, and at the present time 
exhibit a slightly stronger emphasis on technical sub- 
jects than the data show for civil and electrical engin- 
eering. The data show that English has substantially 
held its own (in hours ) over several decades, 
graphics have fallen off, foreign m 
have substantially disappeared, leaving a balance of 
freed hours. Economics and sociological subjects, 
and free electives, have taken up the freed hours. 
Shopwork may, here and there, have given up a few 
hours to the same cause. The trend in mathematics 
and the natural sciences has been strongly toward better 
grasp of the subjects by students. part of this 
accomplishment arises from better adapted teaching 
methods and another part from a better attitude toward 
research for students who are in the higher engineering 
classes. It probably is a fact that engineering faculties 
now gene agree on a need to dovetail engineering 
into litical economy in the curricula so that these 
two may directly and soundly influence each other, as 
has been done so well with engineering and physical 
sciences; but the means for accomplishing this aim 
have not been set up. 

The change in attitude within the engineering 
schools toward instruction in English has been almost 
revolutionary. From a subject accepted as an item 
of the curriculum with only a degree of toleration, it 
has come, at least in some of the institutions, to be 
esteemed alike by faculties and students (as well as 
by engineers in general) as an important feature in 
com nt engineering curricula. At the same time, 
the foreign modern have lost support in the 
engineering schools, but an indication is cqpeing of 
some reversal of sentiment The 
curricula that have been well established over a <p 
of many years are liberal to a degree that is little appre- 
ciated by people at large. 

The present tendency is for each institution to pro- 
vide a considerable number of curricula, each possessing 
a large proportion of material that is substantially 
common to all, with each curriculum ees 

rticular applications toward which it is 

ereby is obtained a freedom of choice among special 
fields needed to satisfy the legitimately diverse tastes 
of students, and also some freedom of choice among 
subjects by the provision of electives, while an in- 

y conceived but flexible plan i joo available for —_ 
student to follow. It is becoming ouney eae 
in most regions of the United States that « 
should be sufficiently similar omy be first two years 
that students may readily transfer from one to another. 
The evolutionary trends of every important branch of 
engineering practice result in constant demand for 
changes in engineering education, and the now notable 


odern languages | engin 


tendency to establish e tal curricula or intro- 
duce newly defined pa na am re subjects of instruction 
seem to be legitimate and likely to continue, but needs 
careful restraint in a 


Out of the c engineering affairs, and 
ticularly eum be industry have have come the im 
that have curricula pea | to 
engineering “ys also those that have produced 


co-operative courses. The earlier evening schools 
were relatively meagre and of thin quality, but the 
content of evening engineering curricula in certain 
institutions has come to equal in extent and le the 
content of the day curricula. The trend firmly 
established co-operative courses is toward periods of 
interchange between college and work longer than those 
that Dean Schneider originally set up at the Uni- 
versity of Cincinnati, with an approach to periods 
which are coterminous with regular co terms, as 
adopted at the Massachusetts Institute of Technology 
when the electrical eering co-operative course 
was established there. A roan Hen to reduce the 
extent of competent academic work which had appeared 
in some of such curricula apparently has been tarned 
by the effect of consultations with the E.C.P.D. Com- 
mittee on Engineering Schools. The responsibility of 
industry for a mutual interest in the co-operative 
eering courses is being more fully invoked, which 
adds posi. Fe to the welfare of engineering education. 

The selection of new staff members still seems to rest 
unduly heavily on academic degrees, although some 
engineering schools offset this by a large recognition , 
experience in engineering practice, thus 
avoiding a policy of putting the degree first and the 
man second, A wider adoption of reasonable retire- 
ment and pension policies is a desirable present trend 
in the treatment of engineering teachers. Salaries, 
extent of conventional teaching loads, and facilities 
provided for the teaching stand about stationary, 
except in some notable institutions. 

The old-time character of institutional jealousies 
has been for a considerable period in course of softening 
and this has resulted in a trend of potentially great 
importance, namely, co-operation between institutions. 
Unhappily, a trend now exists which disturbs the 
balance in the wider aspects of education within the 
field of engineering. This is the tendency of technical 
institutes to change into the scope of degree-granting 
e ring schools. The need in the engineering field 
is not for fewer students in the aggregate of those who 
are preparing for higher engineering work plus those 
who are preparing for the engineering trades ; but the 
need is for better-sifted engineering students in the 
eering schools and an increased proportion of 
technical-institute students looking forward to the 

ring trades. 

The dynamic changes which have been affecting all 
important engineering branches have tended to blunt 
the keenness of definitions of the purposes of engin 
eering education, as far as such existed, for the printed 
and spoken statements seem to grow less exact. It is 
clear that there is an increasing recognition by the 
public in general that a superior order of intellectual 
qualities is required for gaining important achieve- 
ments in engineering, and that superior moral qualities 
are required in support of the achievements when ~~ 

are gained. Also, that theory must be tempered wi 
practicality in engineering; that character stands 
before knowledge among engineers ; and that study of 
technical subjects teaches character in its features of 
intellectual honesty and steadfastness of purpose. 
It is equally clear that this growing public recognition 
increases the responsibility of the engineering sc' 
to produce education of high professional calibre in 
association with technical competency. 








CoaL PRODUCTION IN THE UN?TTED StatTes.—During 
the first week in June the daily average production of 
bituminous coal in the United States was 1,659,000 tons, 
against 1,767,000 tons in the previous week and 1,345,000 
tons in the corresponding week of 1940. 





ARTIFICIAL “Sun-Ray” TREATMENT FOR WORK- 
PEOPLE.—Messrs. Guy Motors, Limited, Fallings Park, 
Wolverhampton, inform us that they have obtained 
excellent results in improving the health of their em- 
ployees and reducing absence through illness during the 
last two winters by the use of artificial ““Sun Ray” 
treatment. The treatment is entirely voluntary and the 
employee must first consult the works doctor, who cer- 
tifies whether he or she is in a fit condition to benefit by it. 
The popularity of the treatment is shown by the fact 
that less than 1 per cent. of the people who have taken 
it up have relinquished it. Records show that of those 
who received the treatment last winter only 3 per cent. 
were absent through illness, while for those who did not 





the sickness figure amounted to 10 per cent. The 
maximum time of absence from work is 10 minutes. 
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LABOUR NOTES. 


A CONSIDERABLE number of the subjects discussed 
at last week’s meeting, in Llandudno, of the Amal- 


gamated Union’s National Committee 
were political rather than industrial—as they ought 
to have been. There is, therefore, no need fully to 


review the proceedings in these notes. As a matter of 
course, employers were blamed for the falling-off in 
output which the Prime Minister deplored in a recent 
speech, although no very convincing evidence in sup- 
port of the allegations was forthcoming. A far better 
case could have been made out to show that the lag is 
almost wholly due to the inefficient exercise of their 
powers by the “ bureaucrats.” In his presidential 
address, Mr. Tanner said truly enough that shortly 
before or since the outbreak of war, the union had 
“set aside many hard-won rights and practices by 
agreements reached in an atmosphere of mutuality.” 
“But,” he continued, “there are... economic 
developments leading to trustification. “If this trend 
continues, we may expect before this war is ended 
that each industry will be ruled by a single concern, 
or a group of concerns organised in a single combine. 

. + Economic development which throws industry 
into the hands of a few people to the detriment of 
many is certainly not going to be approved by this 
union.” Considering that a classical socialist aim is to 
wait before “ taking over ” until all important industry 
is “ trustitied ” this is an odd declaration. 





On the subject of absenteeism, Mr. Tanner said that 
the Select Committee on National Expenditure had not 
taken the evidence of representatives of the work- 
people before coming to the conclusion that high 
wages and Sunday labour were the contributory causes. 
If they had done so they would have heard about lack 
of canteen facilities, working conditions, transport 
facilities, housing, the transfer of men away from 
their families, evacuation, the natural desire to see 
other members of the family and to spend some time 
with relatives on leave from the Forces. They would 
also have heard about Sunday work being decided by 
the management entirely, he hoped, in the national 
interest and not on account of advantages which firms 
might gain from cost plus percentage payments. 


There were 13 resolutions on the subject of wages 
and with these as a basis, the Standing Orders Com- 
mittee framed a composite resolution calling for an 
advance of ll. a week on present basic rates with 
monthly adjustments in accordance with the cost of 
living. Eventually, after much discussion, an amend- 
ment was adopted instructing the executive council 
to apply to the magineesing and Allied Employers 
National Federation for an advance of 4d. an hour on 
the present basic rate, the increase to have effect as 
from the date of the application. Failing a settlement 
before September 1, the National Committee is to be 
recalled to decide on the policy to be followed. Accord- 
ing to the Daily Herald report of the discussion, Mr. 
Fred Smith, the general secretary “ put the issue to 
the delegates bluntly.” Obviously, he said, the 
employers would use any wages application, no 
matter what figure was invoved. The matter would 
then go to the National Arbitration Tribunal, whose 

isions were binding. In the event of not being 
given a resonable increase, were they prepared to defy 
the law of the country ? 





Amongst other resolutions adopted by the Committee 
was one urging that in order to prevent undue inter- 
ference with the industry there should be consultation 
with the union before changes were made in the 
schedule of reserved occupations, one declaring that 
the fire-watching regulations issued by the Home 
Secretary were unacceptable unless payment for work 
done was in accordance with the Overtime and Night- 
shift Agreement, and one instructing the executive 
council to secure improvements in the percentage 
wages of apprentices, boys and youths, and to negotiate 
wage scales for women in conjunction with the Trans- 
_ and General Workers’ Union and the General and 

nicipal Workers’ Union. 





Mr. Fred Smith, the general secretary of the Amal- 
gamated Engineering Union, states that in 1940 the 
General Fund of the organisation increased from 
1,800,8491. 12s. to 2,293,6431. 14s. 8}d. and the Super- 
annuation Reserve Fund from 1,380,679/. 16s. ld. to 
1,405,1201. 8s. 3d. The combined funds, therefore, 
increased from 3,181,529/. 8s. 1d. to 3,698,764/. 2s, 114d. 
The Political Fund increased from 964/. 5s. 3}d. to 
2,3701. 5s. ll4d. A total of 524,558]. 2s. Ojd. was 
expended on benefits—an increase of 6,815/. 58. 6d. 
The average cost per member was 2/. 16s. 114d.—an 
inerease of ls. 7$d. as compared with the previous 
ear. The ate cost of management increased by 


y' 
21,2811. 10s. but owing to the increased membership, the 
average per member decreased from 10s. 11d. to 10s. 3d. 


According to the Ministry of Labour and National 
Service, the number of men and boys registered at 
Employment Exchanges in Great Britain as wholly 
unemployed at May 12 was 141,984—a decrease of 
15,255 compared with the a at April 21. = 
total 36,393 had been classified by interviewing pane’ 
as unsuitable for ordinary indastrial vaniienm 
Those registered as on short time or otherwise tem- 
porarily suspended from work on the understanding 
that they were shortly to return to their former employ- 
ment numbered 27,784—a decrease of 14,011 a 
with the position at April 21. Unemployed casual 
workers (being persons who normally seek their 
livelihood by jobs of short duration) numbered 12,055 
—a decrease of 3,460 compared with the position at 
April 21. 





The corresponding figures’ for women and girls at 
May 12 were 148,328 wholly unemployed (of es 
4,021 had been classified by nw | 
unsuitable for full-time industrial any 
37,960 temporarily stopped, and 877, ‘waeagheges 
casual workers. Compared with the position at 
April 21, the numbers wholly unemployed showed a 
decrease of 13,205, those of the temporarily stopped an 
increase of 4,382 and those of the enmuiphapell casual 
workers an increase of 26. 





In por the home branch membership of the Amal- 
gamated ring Union increased from 487,098 to 
496,544 and the Colonial branch membership from 
43,860 to 45,170. The number of members in receipt 
of sick benefit decreased from 5,145 to 4,975, and 
number of superannuated members from 13,310 to 
13,291. The number of members in receipt of donation 
benefit increased from 340 to 568, and the total number 
of unemployed members from 1,839 to 2,147. 





The latest Trade Report of the United Pattern- 
makers’ Association states that the membership of the 
organisation is now 12,829—an increase of 42 on the 
figure for the previous month. Recisions were 24, 
compared with 43. The number of unemployed 
members decreased from 41 to 31 and there was a 
reduction of 52 in the number in receipt of sick benefit. 
The number of superannuated members decreased from 
676 to 674. “ Altogether, there are,” Mr. Findlay, 
the general secretary says, “106 more members on 
production. Good, though these figures are, members 
must not overlook the fact that seven or eight out of 
every hundred of our members are always drawin 
benefit from our funds and that this percentage will 
never probably be less and may well be much more 
in the future.” = 

The Ministry of Labour and National Service 
announces that at May 31, the official cost-of-living 
index figure was 100 points above the level of July 
1914, showing no change as compared with Ma 
For food alone, the figure at May 31 was 70 points a 
the level of July, 1914, compared with 71 points at 
May 1. The decline being mainly due to decreases in 
the prices of fish. There was a slight increase in the 
prices of clothing and clothing materials, partly due to 
the purchase tax. Since this tax came into operation 
on October 21, the resulting increases in prices have 
raised the index figure by about 5 points. 1 


Replying to a question in the House of Commons, 
the Minister of Labour and National Service said that 
he was not prepared to recommend the release of men 
from the Army for coal-mining, but he was taking other 
steps in conjunction with the Secretary for Mines to 
meet the requirements of the industry. Dealing with 
a supplementary question, Mr. Bevin said that he had 
taken steps to prevent any ing up of underground 
miners. He had also taken steps, he stated, to stop the 
recruiting of mineworkers with the ex ion of young 
men volunteering as pilots in the Roya Force. 








Air 





The International Labour Review, organ of the 
International Labour Office, states that by a circular 
of December 23, 1940, the Chilean Minister of the 
Interior communicated to local authorities decisions 
taken by the Government with the object of disciplining 
the social and economic forces of the nation during the 
war. Two of the points emphasised in the circular 
related to strikes and lock-outs. All strikes and 
lock-outs lasting more than ten days were prohibited 
for the duration of the war and the detrimental effects 
of it on the national economy. At the end of the 
ten days, disputes must be settled by compulsory 
arbitration. Strikes in agriculture were prohibited 
altogether until the ensuing harvest season was over, 
on the ground that agricultural uction is the 
foundation of the nation’s food supply. Any wrongful | depth 
acts intended to influence the wage level had to be 





notified to the General Inspector of Labour who would 
take suitable action. 


THE DETECTION OF 
FLAWS IN NON-MAGNETIC METALS 
BY EDDY CURRENTS. 


Aw equipment suitable for the detection of surface 
or internal flaws in non-magnetic metals is described 
in a paper by Mr. Ross Gunn, which was presented at 
the annual meeting of the American Society of Mech- 
anical Engineers, in New York, in December last. The 
principle employed depends on the fact that with a given 

geometrical arrangement of an alternating m tie 
field adjacent to a metallic body a pattern of e 
currents is induced within the metal a can be easily 
reproduced and analysed. If a symmetrical electro- 
magnet is placed pole downwards on a homogeneous 
sheet of metal, then the latter will act like a short- 
circuited turn of a transformer and the current circuits 
will be circular. If a hair-line crack is present in the 
as | sheet, however, these circular current systems will be 
broken up and can be detected as ellipses on either side 
of the flaw. A small search electromagnet will not be 
exposed to a tangential magnetomotive force parallel 
to the surface of the metallic plate when the currents 
are homogeneous, but will be so exposed when a flaw 
is present. The search magnet is wound with many 
turns of fine wire and this produces an electromotive 
force feopestionel | to the magnetic flux traversing its 
core. When the axis of this magnet is immediately over 
the flaw the pick-up potential rapidly changes sign and 
becomes zero. It is, of course, essential that the elec- 
trical indicator associated with the search et shall 
reverse direction when the phase of the alternating 


©! current from the search coil reverses, for it is only by 


such means that the exact position of the flaw can be 
determined. 

Fig. 1, opposite, shows the connections of equipment 
for the detection of moderate-sized flaws underlying 
solid homogeneous metal. Power is supplied at 110 
volts, and at any frequency between 20 cycles and 500 
> pe to an adjustable auto-transformer a, designed 

Soler an over the selected frequency range and to 

an exciting current of from 0-25 ampere to 

0: B ampere to the coil 6. In series with the exciting 
coil 6 is a very small auxiliary coil c, which may be 
inductively een to another coil ¢,, in order to 


neutralise an — electromotive force which might 
be introdu into ¢ e search coil by misalignment of 
the parts. The coil c, is co in the search coil 


circuit, which consiste of the magnet d, the associated 
coil e, and the microammeter f. The alternating 
electromotive force induced in the search coil by 
changing currents in the test sample is rectified by a 

igh-speed polarised relay g, which opens and closes 
the contact A, in strict synchronism with the applied 
alternating current. The resistor i has a value of a 
few thousand ohms and is co reduce the 
110-volt supply current to a value suitable for the 
operation of the relay. A synchronous motor operating 
an yy commutator may be employed as a 
rectifier. apparatus is designed to detect flaws 
in metals with a relatively high conductivity, such as 
copper, aluminium and Duralumin. If extreme sensi- 
tivity is required for the detection of flaws under a 
considerable thickness of solid metal or if the apparatus 
is to be used for the detection of flaws in materials 
having high resistivity, such as lead and stainless steel, 
valve amplification must be employed between the 
search and the output rectifying circuits. The 
amplifier output must, however, have no alternati 
current component in it at all comparable with the 
frequency exciting the search coil. 

The search coil is scanned backwards and forwards 
over the test object, a strip about }? in. wide being 
covered during each movement. If the object to be 
tested is very irregular in shape, it will be necessary to 
provide a jig to maintain the axis of the search unit 
nearly at right angles to the surface of the metal or to 
employ a very smooth exploring unit, the face diameter 
of which is small compared with the radius of curvature 
of the surface of the sample. Reduction in the size of 
the exploring unit must not be carried too far, because 
the pole pieces of its coil must be separated by an 
amount comparable with the deepest flaw which it is 
expected to locate. nning by hand will usually 
lovato a flaw, and a crack $ in. long and ¥ in. deep 
can be located in a Duralumin prope’ a through about 
# in. of solid material. 

The performance of the equipment is illustrated in 
the curves reproduced in Figs. 2 to 5. An artificial or 
“ total” flaw mee by butting together two plates 
several inches is found to give a maximum indi- 
cation which is ly proportional to the depth of 
the flaw as long as this is not t. A curve 
of the response as a fraction of crack depth for Duralu- 
min is given in Fig. 2, while Fig. 3 shows a curve 
giving the maximum response due to a flaw of canstant 
ened — Again the response is 





length. p 
the dimensions of the flaw if it is small, 
yoy of course, increase after the of 
the crack becomes equal to that of the face of the search 
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unit. Obviously, the apparatus is insensitive to a flaw | to the flaw be placed over it, detection will still be easy 
which lies in a plane parallel to the surface, so that | though the intensity of the induced field will be 
for small flaws the response is proportional, not to the | reduced. 
volume of the flaw, but to the component of its area It is interesting to note that the relative response of | 
which is perpendicular to the surface explored. In| lead in relation to copper is greatly increased when the | 
other words, the indicating device measures the current | flaw is located under solid metal. This is obviously | 
interrupted by the flaw, and with the constant current | due to the larger currents circulating in the overlying | 
density that exists near the surface, this current will| metal when the conductivity of this metal is high. | 
be proportional to the flaw area. |If a flaw is at some depth under highly conducting | 
© propagation of the inducing magnetic field into | metal, shielding electric currents induced in the surface | 
the metal is a complicated function of t the geometry, | layers produce counter-magnetic fields that reduce the | 
the electrical conductivity, the magnetic permeability | field deep in the metal. Therefore at the depth of | 
and the frequency of the exciting current. It has been | such a flaw relatively small currents may flow. The| 
found that the amplitude of the magnetic field decreases magnitude of these surface shielding currents increases | 
more or less logarithmically as it penetrates the metal. | as the conductivity and frequency increase. Their | 
Moreover, the phase of this magnetic field, and hence | effect may, therefore, be reduced by employing a 
the phase of the current which it induces, changes | suitably low frequency. Thus for a given metal a 
ee linearly with increasing depth. This | frequency may be selected which will be sufficiently 
phase change is not negligible and the currents at | penetrating to reach any presumed defect. The curves 
quite moderate depths induce vol in the pick-up | given in Fig. 5 show how the indicator currents decrease 
unit which actually decrease the vo tages induced by | at various frequencies as the thickness of the overlying 
currents near the surface. It is principally for these | solid metal increases. 


It should be clear from these 
reasons that the response to an increasing depth of | curves that if a flaw is to be located under ¢ in. of solid 
flaw is rapidly reduced, as shown in Fig. 2. The| Duralumin a very low frequency or a very sensitive 
systematic changes in phase of the induced currents | search unit must be employed. Ifa very low frequency, 
can be used to estimate the depth at which a given flaw | like seven cycles, is employed, a satisfactorily large poten- 
exists. | tial is generated by the pick-up coil. It will, however, 
The accuracy with which the position of a flaw may | require several alternations of the exciting current to | 








| mise based upon tests with actual samples and a 


specific test equipment. Experience shows that a good 
deal can be accomplished with commercial frequencies, 
but it is not yet certain whether these will be entirely 
adequate. 

It should be noted that the foregoing data were 
obtained from artificial flaws constructed from sheets 
of metal. Thus, since the resistance to the flow of 
current from the face of a sheet to the face of the adja- 
cent one is greater than in solid metal, the current 
sheets tend to lie parallel to the surface. Owing to 
this fact, the indicator response for similar flaws in 
solid homogeneous material is about 70 per cent. less 
than that indicated in the figures just discussed. It is 
convenient, therefore, to have two types of electrical 
indicators for use with the equipment: one a centre- 
zero microammeter reading from —25 to +25 micro- 
amperes, and the other a centre-zero short-period gal- 
vanometer giving a full scale deflection for 1 micro- 
| ampere and for 0-1 microampere. The first indicator is 
| used for rapid surveys to indicate the presence of gross 
defects, and the galvanometer is used for more detailed 
analysis. If it is more convenient to employ a single 
microammeter because of its short period, a stage of 
| amplification can be readily introduced between the 
| search unit and the output. 
| The author points out that the ultimate value of the 
| method outlined can only be determined after several 
| years of actual use under various conditions. It may 

be said, however, that the device will actually locate 

| either surface flaws or flaws covered by a reasonable 
| thickness of solid metal. Its principal value is in 
connection with the testing of non-magnetic metals. 











ESTABLISHMENT OF TIN- 
SMELTING WORKS IN TEXAS. 


In view of the position of the United States among 
the leading tin importing and consuming countries of 
the world, the announcement that the American 
Government has decided to construct a tin-smelting 
works is of some interest to the tin-producing industry 
in British Malaya and elsewhere. The announcement 
was made recently by Mr. Jesse Jones, the Federal 
Loan Administrator, who stated that the works were 
to be built on the Texas City Channel, at Texas City, 
across the bay from Galveston, the Army and Navy 
Munitions Board and the National Resources Planning 
Board having recommended that the smelting plant 
should be located in the Gulf of Mexico area. The 
estimated cost of the plant is 3,500,000 dols., and the 
deciding factors in the choice of the site were cheap 
gas for fuel, the availability of hydrochloric acid at 
low cost from an adjoining factory and good railway, 
port and warehouse accommodation. Work on the 
smelting plant is to be put in hand at once ; it is to be 
built by the Tin Processing Corporation, a New York 
concern which is a subsidiary of the N.V. Maatschappij. 
It is stated in the monthly journal Tin, however, that 
the plant will be owned by, and operated for, the 
United States Government which fetains the right to 
take over or change the management, if such a course 
is deemed necessary. In the course of his announce- 
ment, Mr. Jones revealed that the fee paid to the 
builders would be 4 per cent. of the cost of the instal- 
lation and that they would receive for operating the 
plant a little less than 1 per cent. of the value of the 
finished tin. It is stated that only Bolivian ore, which 
we believe to be somewhat refractory in nature, will 
be smelted. The ore concentrates will be brought 
to the works by cargo vessels, large numbers of which 
regularly utilise the Galveston-Houston marine facilities, 
and the finished tin will be taken to various markets in 


barges. 











AMENDMENT OF CENTRAL COAL MINES SCHEME.— 
The Secretary for Mines announces that the Board of 
Trade has issued the Central (Coal Mines) Scheme 
(Amendment) Order, 1941 (S.R. & O. 1941 No. 780, price 
1d.). The Order, which has been approved by both 
Houses of Parliament, permits of the amendment of the 
Central Scheme under the Act so as to embody in it 
the proposals of the Central Council of Colliery Owners. 
These proposals were the subject of the recent White 





be located depends principally upon the geometrical | set up a steady-state system of eddy currents and at | Paper, entitled “The Coal Mines Guaranteed-Wage 
form and dimensions of the search unit and to a lesser | such very low frequencies the speed of scanning must be | Levy ” (Cmd. 6278). 

extent upon the exciting current and the sensitivity of | reduced to 2 in. or 3 in. per second. On the other 

the pick-up equipment. Reference to Fig. 4 shows | hand, if a much higher frequency, say,.500 cycles, is ConrroL OF METHYL ALCOHOL AND UREA.—The 
that the distance from the positive to the negative | used, permitting high scanning speeds, Fig. 5 shows | Minister of Supply has issued the Control of Molasses 
maxima indication closely approximates to the spacing | that the response of the pick-up unit will be very | and Industrial Alcohol (No. 12) Order, 1941 (S.R. & O., 
of the poles of the pick-up electromagnet. Thus the small. This is not a serious matter because the pick-up | 1941, No. 736, price 1d.) This extends the provisions of 
position of a flaw may be determined with almost any | voltage may be amplified to almost any desired extent. the No. 11 Order to methyl alcohol (methanol) and urea. A 
desirable precision. It will also be seen from Fig. 4| The real difficulty encountered in the use of a high | licence will be required to buy, sell, treat, use or consume 
that the materials studied give indications that are | frequency for locating very deep flaws arises from the | more than 40 gallons of methyl alcohol in any period of 
greatest for copper, less for aluminium, still less for | fact that the response signal is reduced until it is as | six calendar months, or more than 1 cwt. of urea in 
Duralumin, and quite small for lead and stainless steel. | small as, or smaller than, the response due to accidental | any period of one calendar month. Inquiries and appli- 
Hence the indications are in the same relative order | causes, such as misalignment or variations in the ex- | cations for licences should be addressed to the Molasses 
as are the electrical conductivities of the metals. If citing current. In the light of these facts, it is clear | and Industrial Alcohol Control, Great Burgh, Epsom, 
an overlying sheet of solid metal equal in thickness ' that the frequency adopted for test will be a compro- 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. | 
The number of views given in the Specification Drawi 

is stated in each case; where none is mentioned, tthe 

S 1 ion is not illustrated. 

inventions are communicated from abroad, the 
Names, etc.. of the Communicators are yiven in italics. 
Specifications may be obtained at the Patent 

0 S Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 1s. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given after the 
abstract, unless the Patent has been sealed, when the 
word “* Sealed” is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent any of the 
grounds mentioned in the Acts. 


on 


ELECTRICAL APPARATUS. 


534,692. Sealing Electric Cable Ends. Pyrotenax, 
Limited, of London, and G. D. Clothier, of Newcastle-on- 
Tyne. September 11, 1939.—-The invention is a method 
of sealing the end of an electric cable which is insulated 
by powdered magnesia. It overcomes the difficulty 
sometimes experienced with end seals made by packing 
the cable end with a plastic compound and inserting a 
ferrule, that the compound melts and runs out through 
the clearance between the sheath and the ferrule when 
the seal is subjected to high temperatures. In the present 
method the insulating compound is mixed with a solid 
insulating material in powdered, granular or fibrous 
form and having a melting point appreciably higher 
than that of the sealing compound alone. The solid 
particles or fibres remain as such at temperatures which 
soften or melt the sealing compound, and they should be 
small enough to permit them to enter the clearance space 
round the ferrule and block the escape of compound 
from the seal. When the seal is made under heat, a 
bituminous sealing compound having a melting tempera- 
ture of the order of 90 deg. C. is mixed with glass fibres 
of approximately 0-0003 in. diameter and } in. long, 
the ratio by weight of compound to glass being, approxi- 
mately, 8 to 1. The mixture is made up into strips or 
tablets for ease of handling. For cold sealing, a com- 
pound which consists of resin, wax and french chalk, fs 
used. This is plastic at normal atmospheric tempera- 
tures, and the glass fibres can be woven or spun together 
to increase their tendency to bind inside the seal. | 
Powdered or granular silica can also be used as the 
solid constituent. (Accepted March 14, 1941.) 


LIFTING AND HAULING APPLIANCES. 


534,793. Crane Undercarriage. R. H. Neal and 
Company, Limited, of London, and R. E. Clarke, of 
Grantham. (2 Figs.) December 21, 1939.—The inven- 
tion is a fitting for a crane chassis which prevents twisting 
of the chassis when the crane is working on one or 


| before the cutting edges 25 come into operation. 











34793) 
other side. A beam 3 is fulcrummed on a side frame of 
the undercarriage midway between the twin road-wheel | 
axles, and at each end the beam 3 is provided with a 
pair of fixed slotted lugs 8. A bracket on each axle 
bearing receives the lower end of a red 12, on the upper 
end of which is screwed a block 14. 


END OF 


ENGINE 


slots by cotter pins. By adjusting the blocks 14 the | 
extent to which the springs are normally compressed 
can be adjusted to suit the load carried when travelling. 


|The beam permits the axles to have relative vertical 


movement, as required by articulated suspensions, when | 
the crane is travelling, and at the same time the springs 

absorb the rising of the axles. When the crane is brought 

into use, the downward and upward efforts imposed on | 
the respective sides of the chassis when the crane is 

handling a load, are transmitted directly to the beams 3 

and then through the vertical rods 12 directly to the 

wheel axles. The effect is thus one of a solid connection 

between the chassis and the axles. (Accepted March 18, 

1941.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


535,125. Lathe Tool. Darwins, Limited, of Sheffield, 
and S. G. Welbury, of Sheffield. (9 Figs.) December 12, 
1939.—The invention is a lathe tool set-up for removing 
burrs such as are apt to form at a shoulder, circum- 
ferential collar or flange. A tool holder having a lower | 
portion 14 and an upper portion 15 is bolted to the 
cross-slide. The lower portion 14 is formed with a central 
slot containing a forming tool 16, supported on an 
adjustable wedge 17. The upper portion 15 is formed 
with two slots 20, in each of which a lathe tool in the 
form of a bent lever is fulcrummed. The arm of the 
lever situated in the slot 20 rests upon a spring 24. 
The other arm has a cutting edge 25 and a bearing 
face 26, which operates as a stop by contacting the work 
in the lathe. In the figures, the work consists of a shell 








(535/23) 


case fitted with a copper or brass band 29. This band 
is machined to the desired contour by the forming 
tool 16, which is adjusted by means of the wedge 17, 
so that, as the tools are fed towards the work by the 
cross-slide, the edge of the forming tool 16 first operates 
on the band 29 from beneath and then passes to an 
inoperative position on the other side of the work (Fig. 1) 
During | 
the further feeding of the tool holder towards the work 
the burr left by the tool 16 is removed by the cutting | 
edges 25, the face 26 making contact with the cylin- | 
drical body of the shell-case and limiting the depth 
of cut of the edge 25. The resilient mount ofthe tools 25 | 
prevents the work from being damaged even if the tool 
holder is advanced slightly after contact of the face 26 
with the work, while any slight eccentricity of the 
work will not prevent the removal of the burr from 
around the complete circumference. (Accepted March 28, 
1941.) 
MOTOR VEHICLES. 


528,835. Fire Tender. A. C. (Acedes) Cars, Limited, 
of Thames Ditton, and E. H. Sidney, of Thames Ditton, 
(2 Figs.) May 19, 1939.—Upon the rear portion of the 
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This 


chassis is a pump unit d mounted transversely. 
Studs 15 on the | arrangement enables a larger cab to be employed than | 
block engage in the slotted lugs 8 and are held in the ‘is usually the case, an enclosed compartment e imme-! March 4, 1941.) 


THE ONE HUNDRED AND FIFTY-FIRST 
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diately behind the driver’s cab enabling the firemen 
to travel under cover and to sit in a position facing 
“ahead.” This rearward extension of the cab space 
also allows cupboards f to be provided for delivery hose, 
these cupboards being accessible from each side of the 
tender. The cupboards f surmount a 100-gallon “ first 
aid " water tank h. Behind the pump are rear lockers j 
and & for hose, tools or accessories, and on the top of the 
lockers is a reel / of light hose, mounted on a turntable. 
Lower side cupboards g carry the suction hose, one length 
of which can be left permanently connected to the pump, 
as shown at r. The layout avoids any waste space 
while leaving all the equipment readily accessible. 
(decepted November 7, 1940.) 


SHIPS AND NAUTICAL APPLIANCES. 


534,315. Ship Construction. Sir W. Isherwood, of 
London. (14 Figs.) January 24, 1940.—The invention 
is a cheaper and stronger construction of cargo vessel 
than those previously employed. Where the longitudinal 
bulkhead 2 and transverse bulkhead 3 intersect is a 
vertical I-section pillar 7 against the flanges of which 
abut the ends of the longitudinal bulkheads, and against 
the webs of which abut the ends of the transverse bulk- 
heads. The longitudinal and transverse bulkheads are 
each composed of welded corrugated-sheet sections, the 
angles of the corrugations being obtuse to assist the 
drainage of liquid cargo. The corrugations of the bulk- 
heads are not uniform from top to bottom but progres- 
sively increase in depth from the deck to the ship’s 
bottom. The deepest corrugations thus give added 
strength in the bulkhead where there is the greatest 


(534 315) 
pressure of a liquid cargo. Each transverse bulkhead is 
stopped short of the side plating 6 and welded to a stiffen- 
ing pillar 14 having one of its flanges welded to the side 
plating. The bulkhead is welded to the other flange. 
Flanged longitudinals 25 and 25' (Fig. 2) are welded in 
alignment to the side plating, and their ends terminate 
short of the webs of the pillars to provide spaces 26 for 
drainage. The continuity of the longitudinals is com- 
pleted by a triangular plate 27 which is a close fit in a slot 
in the web of the pillar. This plate is butt-welded to the 
inner flanged edges of the longitudinals 25 and 25! and is 
welded to the pillar round the slot and at its apex to the 
flange of the pillar. The longitudinal bulkheads are 
welded to the deck and to the ship’s bottom, but the 
transverse bulkheads have their upper and lower edges 
welded, respectively, to deck and bottom strengthening 
beams 15 and 16, each constructed similarly to the pillars 
14 so that there is, in effect, a continuous beam all round 
the ship at each transverse bulkhead. (Accepted 
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PUBLIO APPOINTMENTS 





WOLV ERHAMPTON CORPORATION WATER 
UNDERTAKING. 


ENGINEERING ING ASSISTANT. 


A plications are invited for 

APPOINTMENT ofan ENGINEERING 
ASSISTANT, at a salary, in nce with the 
ion’s Grading Scheme, of £270 per annum, 
rising by annual increments of £10 to £330 per annum, 
plus War Bonus of 9s. week. 

Applicants should good draughtsmen and 
surveyors, and previous waterworks ex mee and 
examination —— 3 — = — 
The person appoin req pass a 
medical exacniantion, and to contribute to the super- 
annuation fund. 

Applications, accompanied by copies of three 
recent testimonials, should be received by the under- 
signed not later than Wednesday, 2nd July, 1941. 

J. BROCK ALLON, 
Town Clerk. 
Town Hall, 
Wolverhampton. 
16th June, 1941. 


See also Page 62 
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om for urgent Government work, 
ASSISTANTS FOR WEIGHT COMPUTATION oF 
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reading simple drawings of mechanical details, 
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THO® W. WARD LIMITED. 


3-ton “ TAYLOR & HUBBARD” LOCO, STEAM 

SHUNTING CRANE, 30 ft. jib. 
THREE 7 in. by 12 in. STEAM WINCHES 

ones a’ CHAPMAN); double purchase. 

02 6 in. gauge STEAM LOCOMOTIVES, 

» cat 7 in. diam 

Vv ERTICAL CROSS- TU BE BOILER, 7 ft. 6 in, by 
3 ft.; w.p. 80 Ibs. 
DITTO, 9 ft. by 4 ft. 2in.; w.p. 65 Ibs. 
DITTO, 7 ft. by 3 ft. by 100 Ibs. w.p. 
Write for “Albion ” Catalogue. 
ALBION WORKS, SHEFFIELD. 

‘Grams, Forward, Sheffield. "Phone 26311 (15 lines), 





EW Quickwork No. 321 Power Rotary Shearing 
+‘ Machine, steel plate frame, for cutting straight 
or irregular shapes. Motorised 1 h. p. 1,425/190 
r.p.m., 415 volts, pny 50 cycles. Capacity 
12 gauge. Depth of gap 303 in. Weight about 
ewt 
Power Double Geared Rotary Shearing or Strip 
Cutting Machine, capacity 4 in. Depth of gap, 
52in. Weight about 3} tons. 
Power Driven undercrank Guillotine, for cutting 
lino and similar material. Length of blades, 
77 in. ; direct flywheel drive, treadle clutch. 
HILLES ‘& JONES No. 3 Power Geared Plate 
Bendi Roller arranged for motor drive. 
Hinged housing to enable complete cylinders to 
be withdrawn. Capacity 6 ft. by 4 in. Back 
curving roll arranged for ad justment y reversin 
motor. Mounted on heavy joist sections. Weigh 
14 tons. 
MACHINE TOOLS, NEW AND USED. Large 
Stocks of every Description. Attractive Prices, 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
NDON, N.W.1. 

Telephone : EUSTON 4681 (6 lines). 





TO ADVERTISERS UNDER BOX NUMBERS 


[the Propri etors are prepared, 


for the en of ya to NSERT, 
FREE OF CHARGE, pos (limited to two lines) 
that vacancies are fi 


Seo aloo Pore 69 








See also Page 52 








MACHINERY WANTED. 








SITUATIONS WANTED. 





lf you are unable to obtain 

the MAN you REQUIRE, why not insert an 
Advertisement in our ‘Appointments Open” 
Column ? 

This is the quickest way of securing a man 
possessing the qualifications you require. 

The cost is 4/- for the first four lines or under, and 
ap A line after. Advertisements are accepted up 
to First Post on Wednesday. 





Hagmeet 47, with 21 years 


xperience ounine responsible positions as 


Chief Engineer fal 
works and chemica! 
appointment nationa) hy work calling for 

hest practical, sdeuinistretive and o1 ing 
qualifications._-Address, L515, Offices of Ewat- 
NEERING. 


~~ heavy engineering 
ee to consider 





See also Page 62 





APPOINTMENTS OPEN. 





EDUCATIONAL. 





AUTHORITATIVE 
CORRESPONDENCE 
TRAINING 


25 FIRST PLACES 
NDBEDS OF PASSES in the 


best progress and results. Write to-day 
for “ The Engineer's Guide to Success Dey et 
the world’s choice of Engineering Courses 
—over vering all branches and 
SS Mention branch, _ or 
The T.1.G.B. guarantees 
or 
TECHNOLOGICAL INSTITUTE OF 
REAT BRITAIN, 
78, Tempie Bar House, London, B.C. 





testimonials to forward 


It is advisable when sending 
copies and NOT origi 





Tf Y you are unable to orn 
the POST you REQUIRE, why not insert an 
advertisement in our “Situations Wanted” 


Columns? 
These are seen by the Heads of all the leading 


concerns, 
The cost is small, being 4/- for the first four lines 
or under, and 1/- per line after. Advertisements are 
accepted up to First Post on Wednesday. 





WORE WANTED. 





WAR WORK WANTED. 


Fpgineer (retd.) undertakes 
ECHANICAL DESIGNING, also Patent 
Drawings, Press Lilustrations, Tracings, etc. Abso- 
lute secrecy:—L 519, Offices of ENGINEERING. 


See also Page 62 











Dees Shop Manager 
WANTED to take rei of development of 
— Nr - of established works. Pressure and 

Able to direct 


‘ign of components for 


completion. "Must be 

experienced in all branches of 
organise and —=s an efficient "aicasting ‘department. 
Permanency, good pects it-war 
——.. “Gast Anglia Mistrict.. £100. per 
annum fullest particulars.— Address, 
L 531, ‘omecs aa ENGINEERING. 





REPRESENTATION. 


Wel: ot Engineering 
with large offices in Westminster 
and hignty trthed od and efficient staff, wish to act on 
a commission basis as London and/or Export Office 
for manufacturing Concerns of goud standing, de- 
sirous of securing the services of first-class repre- 
sentatives. Replies, which will be treated in strict 
confidence, to L 510, Offices of ENGINEERING. 


See also Page 62 











PLEASE OFFER US YOUR 
SURPLUS MACHINES 


As Licensed Dealers in MACHINE TOOL 
numerous enquiries on our books for 
Machines for work of vital National ~ 
Our re ntatives will inspect and make cash 
offers for MACHINE TOO oan SHEET. ETAL 
WORKING MACHINERY of every description,— 


F. J. EDWARDS, LTD. 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSTON 4681 (6 lines). 
Telegrams : Bescotools, Norwest, sees on 


, we have 
types of 





SURPLUS PLANT AND 
MACHINERY URGENTLY 
REQUIRED : 


Diesel Engines, Steam Engines, Boilers, Pumps, 
Hydraulic Plant, Electric Generating Sets and 
Motors, Mining and Quarrying Plant, Excavators, 
Locomotives, Cranes, Plastic Moulding Plant, 
Power Presses, Sheet Metal Working Machinery, 
Chemical Plant, Piping, etc. Alli are needed for 
work of the most urgent Nationa] importance. If 
you have any such plant in your works, please 
offer it tous. GEORGE COHEN, SONS & CO., 
LTD., Wood Lane, London, W.12, (Shepherds 
Bush 2070.) Stanningley, nr. Leeds. (Stanningley 
71171.) And at Birmingham, Sheffield, Manchester, 
etc. 





Public Appointments and other Classi 
Advertisements continued on last White 


Too late for Classification see Page 52, 
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FABRICATORS in STEEL 


STEEL BUILDINGS, 
TANKS, PRESSURE 
VESSELS, TURBINE 
& FAN CASINGS, 
ETC., ETC. 


Here is a picture showing a typical 
BLACKBURN product—a large, 
electrically welded fan casing. 


THOMAS BLACKBURN & SONS Lo 


YCORPORATIN 


en sieaee 


STEVENSONS & RUSSELL E VARDS 


G 


ional & Mechanical Engineers and Ironfounders 


PRESTON, LANCS. 





MW WW 


\ \ \ 


\ 
\ 








Illustration shows one of 
our Turbo Couplings for 
transmitting the power 





Other types of flexible 
couplings made are“L’ 











from the turbine to gear 
pinion on a warship. 

P.P. Turbo-Couplings are designed for 
High Speeds and in standard sizes up to 
very large horse powers. 

This type of flexible coupling is also adapted 
for industrial use. 


POWER 


‘Phone WEST DRAYTON 2626 (3 lines) Grams 


and ‘**C” with flexible 
media and Carrier Ring Couplings. 
Send us full particulars of your re- 
quirements and we will give the 
best advice as to type to adopt. 


PLANT co.Li D., 


WEST DRA YTOOA,, Ye oe oe 2 oe ee ee es > © 


ROC, WEST DRAYTON 
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Adams & Benson, Ltd. 

Poe O., 
Aerex Fans pal 
Addacut File Exchange 
on, PF ae. Equipment, 
lid. .. 


Machinery, Ltd. 
Alexander, Herbert, & 
Co., Ltd. 
Allday, Wm., & Co., Ltd. 
—— & Onions, Ltd. 
B., Rubber 
Ltd. 


Ltd. 

Sir wm., ‘& Co., 

Ashworth, ’ sy A., Lid. 

Auto Aero, Li 

Autounatie Coll Winder & 
Electrical Equipment 
Co., Ltd. 


Babcock « Wilcox, Ltd. 
Barclay, Andrew, Sons & 
Co., Ltd. 
Barry, Henry, & Cook, 


m Alfred, Ltd. 

Bellamy, John, Ltd 

Bennis Combustion, Ltd, 

Birmingham Battery & 
Metal Co., Ltd. 

Black & Decker, Ltd. 


Geo. H., 


“C0. 
Arrol, 


Blackburn, Thos., & Sons, 
Ltd. : 

Blakeborough, J., & Sons, 
Ltd. 


Bolton's Superheater & 

Pipe Works, Ltd. 
Booth, James, & 
(1915), Ltd. 


Lo, 








= Aluminium Co.” 


British Oxygen Co., La. 
British Ropeway Eng. 


4 ie 

mi Shope nas 

British Thomson- —_ 
Co. 7 


odie & Adams, Ltd. 

Broom & Wade, Ltd. 

Brotherhood, Peter, Ltd. 
1 


Brown, Lenox & Co. 
(London), Ltd. 
~~ Electrical Eng’g. 


, Ltd. 
Burtca, Griffiths & Co., 
Ltd. 


Carborundum Co., Ltd. 
| Celotex, Ltd. . 
( *hapman & Hall, Ltd. 
Cohen, Geo., Sons & Co., 
Ltd. 

Cc 5? man, 
Ltd. 


3" 
W. W., & Co., 


Conveyor & Elevator Co., 
Ltd. 


Cooper Koller Bearings 
Co., Ltd. 

Cradley 
Ltd, .. ; as 

Craven Bros. Crane Divi- 
sion, Ltd. : 

Crofts (Engineers), Ltd. 

Crosby Valve & Eng’g. 
Co., Ltd. 

Crossley Bros., Ltd. 


Boiler Co., 
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Crosthwaite Furnaces & 
Scriven Machine Tools, 
Danks of Netherton, Ltd. 
Ss, ‘ - 
Downie, Ltd, 
Delta Metal Co., Lid. .. 
Denison, Sam., & Son, 
Dewhurst & Partner, Ltd. 
— (Kingswood), 
Drysdale & Co., Ltd. *: 
Eee Pencil 


il Co. 13 
Edwards, F. J., i 3 & 52 


Electromagnets, Li EF 
Elliott Bros. (London), 


Ltd. 

Ferguson Bros. (P. @), 
inn, ”.< es 

Firth, Thos., & John 
Brown, Ltd. 


43 
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Firth- Derihon ‘Stampings, * 


Ltd. 
Firth-Vickers 
Steels, Ltd. 
Fraser & Fraser, Ltd. 
Electric 


Stainless 


td. 
Gilbert, Gilkes & Gordon, 
Coomes | Clayton & Co., ° 
Grafton Cranes, Ltd. . . 


Hadtields, 

Hall, J. & E., Lid. 

> heed "Eng’g. Co., 
Sa David, Ltd... 
Heap, Joshua, '& Co., 
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GONVEYOR-ELEVATOR G2 


BULL BRIDGE WORKS, 
Telegrams: Telephone: 


ee" Accrington, Lancashire. No, 2778. 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Etc. 









GRAMS: “ NITRALLOY, SHEFFIELD.” TEL.: 60089. , 
Perticulers from: 25, TAPTONVILLE ROAD, SHEFFIELD io. 





ea cee 








ALL COMPONENT PARTS 
JMADE TO GAUGE AND 
] INTERCHANGEABLE 


a Poe 











TO MEET ALL REQUIREMENTS 





STANDARD TYPES AND SPECIAL MODELS | 





Manufacturers : The General Electric Co., Led,, Head Office : Magnet House, Kingsway, London, W.C.2 
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Hopper and Barge Loading 


MARINE DREDGE WM. SIMONS & CO., LTD. 2st ?rie.,. 


PLANT RENFREW - SCOTLAND. “Simons” Cutter Suction 


f all descripti 
* i eat Telegraphic Address: “Simons” Renfrew. - Dredgers. 
and . Trailing Suction Hopper 
up to the highest ae hn ey Dredgers. 


capacities. beta Vs ModE ei ccnunel Reidlons 
LONDON OFFICE: ' mag > | Towing Vessels. 

83, Victoria Street, im ~- ; Salvage Steamers. 
Cargo Vessels. 


Westminster, S.W.!. 
TA. “Simonism,” London. ae Elevating Deck Ferry 
CODES : Steamers. 
mer <3) “Tp te Bs oe OS oe ae Ce 
AB.C. Sth & 6th Edition. DIESEL AND ELECTRICALLY Daiven CurrsR Svcrion AND RECLAMATION Hopper Barges. 


Bentleys and Bentleys Second. Dreperr “ Balbus” CONSTRUCTED FoR THB BuRmman Ont Co. Lep., 1934. 


INVENTORS 


We continually seek new inventions and products in all branches 


of industry for development and production by the manufacturing - pati iinp 


Hit 
Hil 


Companies of the Simmonds Group throughout the world. | 


SIMMONDS DEVELOPMENT CORPORATION LIMITED 
BUSH HOUSE, W.C2 


} 
| 
> 
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xoLIN 


ony HALF THE wey 
MACHIN a 


OF ALUMINIUM, YET 

NED, “PAXOLIN® LE TOUGH AN 

Won Macon 43 We NOS ITSELF TO A MULTITUDE 
= ene SL ECTRICAL APPLICATIONS 


MICANITE & INSULATORS 
COMPANY <i> LIMITED 


AEREX 
Aerodynamic 
SCREW FANS! CENTRIFUGAL FANS 


AEREX FANS 


BRANCH OF COLLIERY ENGINEERING LTD 
46 RUTLAND PARK SHEFFIELD IO 




















WHITE’S 
POSITIVE SCRAPER 
LOADING MACHINE 


R. WHITE & SONS, 





; , Hab 73 é 


























SELF LOADING WIDNES 3 LANGE 
McLAREN 
CABLE OPERATED SCOOPS |. 


which will 
WORK UNDER ALL WEATHER CONDITIONS 
LOAD AND DISCHARGE ALL CLASSES OF EARTH 
TRAVEL WITH LOAD UP | IN 3 GRADES 
GIVE PERFECT CONSOLIDATION 


MADE IN ROLLER OR WHEEL DESIGN 
8-10 CUBIC YARDS CAPACITY 














eal 








Also Makers of Diesel Engines and Cable Ploughing Tackle 


Write for full particulars to :— 


J. & H. McLAREN LTD. 
Midland Engine Works poe LEEDS, 10 























DREDGING PLANT 








TWIN-SCREW BUCKET LADDER HOPPER DREDGER “LORD COCHRANE” 


FERGUSON BROTHERS (Port Glasgow), LTD. 


Londen Office: 6, Bloomsbury Square, Holborn,w.|. SHIPBUILDERS AND 
NEWARK WORKS, PORT GLASGOw. = 


Telegrame ; “ YALONIF, WESTOENT, LONDON.” 





Up to the Largest 
Dimensians and Capabilities. 





Bow and Stern Well Centre and Side Ladder Bucket, 
pawn betes at 


Paddle and Screw Steamers, Delivered or 





Spare Gear and Renewals Supplied 
to existing Plant. 


ENGINEERS, On War Office and Admiralty Liste. 


Tele, Address: OREDGER, PORT @LA8GOW 


Ee —————— 
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P & W. MACLELLAN LTD., 


BRIDGE BUILDERS 
AND 
STRUCTURAL ENGINEERS 


CLUTHA WORKS - QLASGOW 


615 















CONVEYORS 
ELEVATORS § 


@ In these days when the 
need for increased out- 
put is vital, a reliable 
Mechanical Handling 
Plant is an absolute 
necessity. Why not 
consult us? We can 
still supply to essential 


var experience wil SPENCER 


the 
ensure that ‘you get (MELKSHAM) Ltd. 














best possible plant for 
your particular job. MELKSHAM, WILTS. 
SPENCER PLANT 






























The ** ASHWORTH” Motor Wagon Weighbridge. 


J | Capacitiesfrom IStons. Platforms up to 32 ft. long. 


764 


We are makers of all types of :-— 
WEIGHBRIDGES. 

DORMANT and PORTABLE WEIGHERS. 
SPECIAL WEIGHING MACHINES. 

Dial or Steetyard Indication. 


E.2 A.ASHWORTH LTD. 


CROWN ENGINEERING WORKS 


STAINCLIFFE ROAD, DEWSBURY. 








FOUNDRY 


PYROMETERS 


“SIEMENS ” FOUNDRY TYPE PYROMETER OUTFIT 
MEASURES THE TEMPERATURES OF MOLTEN 
METALS VERY QUICKLY AND CONVENIENTLY. 


Robust 





Convenient 























10 


ENGINEERING. JUNE 27, 1941, 











Cylinder wear reduced to 
an incredibly low figure by 


Chrome Hardening 


OF CYLINDER BORES 


Exhaustive tests have proved that Chrome Hardening of cylin- 
der bores and liners is the most successful and economical 
method of fighting the wear menace. 


The Van der Horst Process is the deposition electrolytically 
of a layer of pure chromium metal with a porous oil-retaining 
surface direct on to the bores of cylinder blocks or liners. 


Engines having cylinder bores Chrome Hardened with the 
Van der Horst oil-retaining surface maintain high efficiency 
over far longer periods whilst maintenance costs are 
considerably reduced by the less frequent necessity for 
overhaul. 


Apart from the extreme hardness, the resistance to corrosion 
is of the utmost importance. The surface is immune from 
practically every chemical attack it is likely to meet. 

Since chromium has an extremely strong affinity for itself 
but not for other materials, the possibility of piston seizure is 
considerably reduced. 


APPLICATIONS 


Bores of Cylinder .Blocks and Liners for marine, loco- 
motive, aero, road vehicle and stationary engines 
using steam, oil and petrol. Gudgeon Pins. Rollers. 
Pump Rods. Piston Valve Liners. 


Aritish 





VAN DER HORST 2 


Listard Process -Voan Ler Horst Patents 


Investigate the Chrome Hardening process right away—address 
your enquiries to :— 


THE 
SHEEPBRIDGE STOKES CENTRIFUGAL CASTINGS 
CO. LTD., SHEEPBRIDGE WORKS, CHESTERFIELD 


who will be pleased to discuss without obligation 
CHROME HARDENING as it affects your own problems. 


Longleys | 









LOYAL 
IRON 
CASTINGS 


‘Sand and Centrifugal Cast 








Extensive Foundries 
Modern Equipment 
and highly trained 


technical staff at 


your service .) 


SHEEPBRIDGE STOKES 


CENTRIFUGAL CASTINGS Co. Led. CHESTERFIELD 
— LA: ARTE SE 


Longleys 
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The Hound-Pencil Bit 
SOLON for small precise work 


Industrial type Solon Electric Soldering irons are made ina range of patterns 

with bits suitable for a great variety of work. The illustration 

shows the 125 watt round-pencil bit model. The heating 

element in all Solons is in direct internal contact with 

the bit, ensuring steady heat at the point—where 

you want it. All internal connections are safely 

tucked away in the bakelite terminal box ; 

accessible but out of the way of heat and 

corrosion. Every Solon conforms 

to Home Office require- 

ments and is subjected 

to a pressure test of 

600 volts to earth for 

one minute. Complete 

with 6 feet HENLEY 

tough rubber-sheathed 
3-core flexible. 


OTHER STANDARD 
‘SOLON’ MODELS 


The diagrams show the 
shapes of other models 
in the Solon range. 
There are 240, 125 and 
65 watt industrial Solons, 
also a 65 watt handy- 
man model suitable for 
domestic use. 


, oe if 
WRITE FOR > 0 L GLO N 


LEAFLETS Bee 
. So ms IRON For INDUSTRIAL USE 
Made in England by 


W. T. HENLEY’S TELEGRAPH WORKS CO., LTD., 


(27/EE) Engineering Sales Dept., Milton Court, Westcott, Dorking, Surrey 



















INDUSTRIAL 
LIGHTING 
UNITS 


A 
~ 
uy 
Pi 
s 


MEKELITE Industrial Lighting Units 
are available with various lengths 
arms and pillar. Bases for wall, bench 
or machine mounting ; for conduit or 
with rubber sleeve entry for cabtyre 
cable. Heavy bases for ble use 
and small reflectors for |2-volt lamps 
can be supplied. 


(Scole 1/8 full size) May we send you a copy of our catalogue 


MEK-ELEK Engineering Ltd. 


‘7, Western Road, Mitcham, Surrey 


ace Mitch ables. Meokelek, London 












| 


| handling hot and cold water and diffi- 


_ lime water, cutting compounds, etc. 


| Saunders Valve Co. Ltd., Cwmbran, 
| Newport 2, Monmouthshire. 








ils a sealed tube 


0 gland -nc leakage 


THE UNIQUE design of the Saunders Diaphragm 
Valve prevents leakage. The flexible, reinforced diaphragm 


| completely isolates the fluid from the atmosphere—eliminat- 
ing the usual leaky stuffing box altogether. 


HENCE NO waste of fluid, no danger or inconvenience 
from leaks, no cost or trouble of maintenance. Consider what 


_ this means in £ s. d. per month or year. 


IN THESE and other ways the Saunders Valve can 
save you money, time and trouble in 


cult fluids such as compressed air and 
gases, chemicals, slurries, gritty and 


JUST DROP a line for a free 
trial valve or technical handbook to 
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HIND-GRIFFITHS. 


SALT 





BATHS for 


HE production of 
_ ee to-day 
calls for special- 
ised and inventive genius from all phases of engineering. It 
is within this sphere of intensified and co-ordinated effort 
that Hind-Griffiths Heat-treatment Furnaces function. 


Their service begins with free advice on any problem con- 
nected with heat-treatment, and ends when their help is no 
longer needed. It covers the whole of Great Britain and 
Northern Ireland. 


The illustrations show Salt Bath Furnaces for Normalising 
Duralumin installed at well-known aircraft factories. Other 
products include: Furnaces for Carburising, Re-heating, 
Annealing, Hot-air Tempering, Tool Hardening, Cyanide 
Hardening, Heat-treatment of Light Alloys, Melting of 


Non-ferrous Metals, etc. 












a a 
RIVER OC H Ballachulish 
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for shallow or deep 


wells the vertical spindle 
Mopump ts unrivalled. 


When varying rates 


of inflow of water to 
hot wells or effluent 
sUMps have bo be dealt 
with, automatic stopping 
and starting gear can 
effectively be used. 


Desig ned 
and. manufactured in 


every detail for this 
special class of duly. 
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Also makers of Spiral and Straight 
Bevel Gear Generators and Worm 
Wheel Generators. 











TURBINE GEARS LTD. 


(Subsidiary of HENRY SIMON LTD.) 
CHEADLE HEATH STOCKPORT. 








A.R.P. 
ee 


TRI - TONE CHIME 
WHISTLES 
SPECIALLY TESTED 
AND APPROVED 

FOR | 
AIR RAID WARNING 
BY HOME OFFICE 


Ask for free pamphlet DE1220 








CROSBY VALVE & ENGINEERING CO. LTD. 


Crosby Works, Ealing Road, Wembley, Middlesex. 


























UNSWERVING 
PURPOSE 
1914 — 1918 
1939 — 2? 


As in the last war, so in this 
—however long and however 
difficult—we are in Support, 
with every ounce of effort. 


ALUMINIUM CASTINGS 
WILLIAM MILLS LTD. 


GROVE STREET, BIRMINGHAM 18 
























THICKNESS 
THE EXACT 

RATE GRADING crves | 

“7 LINE FOR EVERY DRAWING RE 








ACCURATE grading, 
uniforml + is 
another TURQUO SE super- 
iority appreciated by the man 
at theboard. Through every 
stage from prelimi 
sketches to finished drawing, 
TURQUOISE gives the 
precise thickness of line 
required from every pencil 
every time. 
Test TURQUOISE for your- 
self, for its accurate grading, 
its extra smoothness, its 
stronger points and perfect 
blue printing quality. Please 
write on business heading for 
FREE SAMPLE SET, 
stating degrees required and 
mame of your usual supplier. 


GRADES: 
SB 109K oa 


i i 


5d. each. 4/8 doz. 
(including tax) 
4 From your usual supplier. 





WHY TURQUOISE 
‘ ARE BETTER 
i il bear- 
Teel eed rok Mark 
*Chemi-Sealed” is covered 
with an impervious file 
(patented process) fo onl 
glue adheres perfectly 
thus bonding lead wood 
into a single unit 30 ‘—- 
that point-breakage is norma 
impossible. 


TUR GMGISE 


H 3H. 4H. 5H 6H. 7H. BH 


Cc 
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--- radiograph showing 
defective weld in a 
stainless steel cylinder 


Modern radiographic technique 
plays an essential part in industry. 
It provides the only satisfactory 
non-destructive test for the 
detection of internal defects in 
industrial material right at the 
beginning of the manufacturing 
stages. 


Ilford Service is at the disposal 
of firms interested in the application of radio- 
graphy to industrial processes and is equipped 
to deal with any problem. 











ILFORD -LONDON 


Manufacturers of all kinds of Sensitised Photographic 
Materials 























AUTOMATIC 
FRICTION 
DROP 
STAMPS 


Foot control over force of blow— 


The Massey Simplex Automatic Gear 
enables the operator to give, by means of the 
footlever, a short-stroke, light blow or a long- 
stroke, heavy blow just as and when required. 


In addition, the maximum length of 
stroke and the point of pick-up can be adjusted 
by simple, single-handed movements of sleeves 
on the fall bar, all made from floor level without 
the need for spanners or other tools. 


Ask for Leaflet No. 4480H. 


B<S.MiASSEY FE? 


OPENSHAW . MANCHESTER. ENGLAND. 


Illustration shows a S5cwt. 
stamp making CLUTCH 
CENTRES. 
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This new fan ventilates without 
betraying light during blackout 


Made in various sizes of 
¥ P 


strong construction. 


Can be run at high speeds 
to move large volumes of 


air quietly and efficiently. 


Direction of air flow is 


reversible. 


Can be run in any position 
—vertically, horizontally or 
diagonally. 


Where ventilating plant already exists, , 
prevent escape of light through fan Full particulars on 
discs or apertures and air inlets by | j 
fitting a **K.B." Anti-Glare Vent as application. 
shown above. This isalight-trap which 
intercepts light at ventilator openings PATENTS APPLIED FOR 
without interrupting the free flow of > 
fresh’air for ventilation. 


“K.B.” BLACK-OUT FAN kaa a 


HOUUEUEDURUAOUAAUEUADUAELAGUADUEUUALOCOUOUEUELOCUEOUEUOOUAGDEDOGDENUEGOGUOELEOUAUOELENOELUAUOEOUEUALAEUSOELOELEEUGOUCDUEUEUEUEOUEDOOEOGUERLADUELOOUEOORNEOUUELAUUOOUEDOEREDOEEOELOGUEDOGLOEOOUOELOEOE OCU AOUGOOEU AEG OGUOELEEOORAEUOEUOOUEOEOSUNLUELOOUEUOOCEOEOIOTOODEAEITE §©— *Gmases : KEITHBLAC, YONG, sOHOOR? 


Another British Achievement 
Hor yon TAL i High Class Precision 


4, 1 Measuring Equipment. 


20H 
pS Ley Vl 
(o ox aeAD NG 








;TD_ gle mnge of Table... 334 in 
EE Jom se ei peat on Rue 
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HERBER = -@P 


FOR EARLY DELIVERY : HERBERT No. 0O.V. 
MOTOR-DRIVEN VERTICAL MILLS 


Capacity: II” x 5” x II}’ 


Built for us to our designs by sub-contractors under our 
supervision. / 


Suitable for small precision work on a wide range of materials, 
this machine has exceptional ease of control. Drive to spindle is 
by vee belt from motor ‘mounted at back of column. 


Spindle head and motor can be swivelled up to 45° each way from 
the vertical. . 


Spindle runs on precision-type ball-bearings and can be accurately 
set to any required depth. 


Auto longitudinal feed driven by separate motor. Electrical pump 
is provided. 
Machine and pump suitable for 400-440 v., 3-phase, 50 cycles only. 


Catalogue on request. 


ALFRED HERBERT LTD 
COVENTRY 








Telegrams : 
BOOTH, BIRMINGHAM. 





"ELEKTRON. #® 


-DURALUMIN 


Regd. Trade Mark 


ALDURAL 


Regd. Trade Mark © 


roe 


JAMES BOOTH & COMPANY (1915) LIMITED 
BIRMINGHAM, 7 
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HERBERT 


MACHINE TOOLS IN STOCK AND FOR EARLY DELIVERY 


Every customer who orders a machine from stock instead of one which has to be built, not only secures earlier delivery but also reduces the pressure 

















on the Machine Tool Industry. 





Herbert No. 2 Flash Tapper. 


ALFRED HERBERT LTD., COVENTRY 


NEW MACHINES IN STOCK 


LANDIS i}in., |}in. BOLT AND PIPE & NIPPLE THREAD- 
ING MACHINES. 

EDGWICK. in. fin. WHIT. HORIZONTAL TAPPING 
MACHINES. 

FELLOWS No. 8 ENVELOPING GEAR GENERATOR, motor 
drive; max, face width, 2}in. ; max. pitch diam., Bin. ; 
4 D.P. 

MILLS 8-ton “ OILAULIC "’ HYDRAULIC PRESS, motor drive. 

NEW MANCHESTER 6in. by 6in. HACK SAWS. 

ATRITOR UNIT COAL PULVERIZERS, No. 6, 500 Ib. ; No. 8, 
1,000 Ib. ; No. 10, 2,000 Ib. hourly capacity. 


NEW MACHINES FOR EARLY DELIVERY 


No. | N.D. TWO-SPINDLE VERTICAL PROFILE MILLS. 
motor drive; table working surface; 1i2in. wide by 
Sin. long. 

STANDARD MODEL R. 53 tin. HIGH-SPEED SENSITIVE 
BALL-BEARING PRECISION BENCH DRILLS; two- 
speed, motor driven. 

HERBERT No. 0 V. MOTOR DRIVEN VERTICAL MILLS, 
I lin. by Sin. by | Ipin. 

HERBERT No. 0 MOTOR-DRIVEN HAND MILLS, lever 
feeds ; 4in. by 2}in. by Sfin. ; screw feeds: 8in. by 3Zin. 
by 5fin. 

HERBERT TYPE O BELT-DRIVEN BALL-BEARING DRILLS. 
Drills up to I}in. ; taps up Zin. C. Iron. 

HERBERT POWER-OPERATED MOTOR-DRIVEN HARD- 
NESS TESTING MACHINES. 

HERBERT No. 2 PATENT MOTOR-DRIVEN FLASH TAPPERS. 
tin. capacity. 


He helps himself to secure earlier production and helps others by improving the general situation. 


EDGWICK VISUAL HARDNESS TESTING MACHINES. 

NORTON !0in. by 36in. TYPE * C’’ ANGULAR WHEEL 
SLIDE CYLINDRICAL GRINDERS. 

HENDEY fin. by 5Sft. DOUBLE HEAD CENTRING 
MACHINES. 


4% SECOND-HAND MACHINES IN STOCK 


PRATT & WHITNEY 8in. AUTOMATIC MILL, fast and 
loose pulley drive ; working surface of table, 18in. by S}in. 

SENECA FALLS LO-SWING LATHE, belt drive, friction 
clutch, pump, tank and fittings. 

LAPOINTE (HUDSON) No. 3 BROACHING MACHINE, 
fast and loose pulley drive, pump and fittings. 

B.S.A. I2in. by I8in. SEMI-AUTOMATIC LATHE, single 
pulley drive through friction clutch, pump and fittings. 

BAKER No. 3 KEYSEATER AND SLOTTER. two-belt drive 
through friction clutch, tilting table with countershaft, 
extra table; max. stroke, 26in. ; cuts keyways up to 24in. 
long by 3 in. wide. 

MUIR 8}in. Puncher-Slotter, belt drive, automatic feeds, 
with two tool holders. 

HENDEY No. 4 “LINCOLN” TYPE MILL, cone-pulley 
drive. auto. longitudinal feed, countershaft, outer support. 

NORTON Type “A” 24in. by 240in. PLAIN GRINDER, 
arranged for motor drive, separate head-stock motor, 
swivel table, 6 steadies, pump, tank and fittings; size of 
grinding wheel, 24in. by 2in. by Sin. 

SNOW SURFACE GRINDER, Type GA 32, fast and loose 
pulley drive, horizontal spindle, segmental grinding 
wheel chuck, reciprocating table. 


* The majority of the Second-hand Machines are AS PURCHASED. 


Offered subject to prior sale. 


Full particulars sent on request. 
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.THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND. A 27% 
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British firms in every industry depend on . .’. 


s Stokers 
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es aoe 
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, ‘ re BAG atis.35- SA Many years of service in the Boiler 


tev ay sieve oo. 


mon Baais: wa0iaes AOToM Houses of leading utilities and industries 
BR wane 


ae é _ have proved the efficiency of all Bennis 
aus is sn “hat = te 1 Combustion apparatus. Bennis equip- 
ie OES | ment is speeding up war production in 

every phase of industry. Bennis mech- 
anical stokers ensure more steam, in- 
creased production with fuel economy. 

















Good engineering of boiler house plant 
is not only sound protection for your 
investment—cheap insurance against 
trouble and expense—but is a definite 
guarantee of uninterrupted “service, 
which is essential in British industry 
to-day. Specify "Bennis’’ and be sure 
of better combustion. 


The drawing below illustrates a Bennis 
Unit Travelling Grate Stoker installed 
in a Northern Grid Power Station. 





BENNIS COMBUSTION Ltd., LITTLE HULTON, BOLTON 
LONDON OFFICE : 28, VICTORIA ST., LONDON, 8.W.1. 





MANUFACTURERS OF :—Complete Steam Generating Plants. 
The ‘‘ Bennis ’’ Quadrum Boiler. Bennis Chain Grate Stokers. 
Bennis Air Draught Stokers. Bennis Coking Stokers. 
Complete Coal and Ash Handling Plants. Truck Tippers, etc. 
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Fume 
Exhausting from 
a Booths 















Effective and reliable exhausting of obnoxious or dangerous fumes is given by 
Sturtevant equipment. Shown here are pictures of two typical examples of the 
many hundreds of such Sturtevant installations lied for exhausting from spray 
booths of all types. Our post free D describes and illustrates 
many more, and a copy will show you thet Sturtevant can be of 

assistance in solving any fume removal problem. 


STURTEVANT ENGINEERING CO. LTD. 
25, WORCESTER ROAD, SUTTON, SURREY. 

























Draughtsmen can rely implicitly on Venus 
Pencils. Venus lead is made by a special 
colloidal process which guarantees the absolute 
accuracy of its grading. Venus Pencils also 
enjoy the distinction of being the largest 
selling quality pencil in the world. 











Made in England by 
THE VENUS PENCIL COMPANY LTD.,LONDON, E.5 _ 
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TURBO- 
GENERATOR 
SETS 








% 






a 


Small Foundations 

i achieve substantial 
The! SAVINGS IN 
REASON CAPITAL OUTLAY 


The exclusive features—symmetrical design, equalised weight distribu- 
tion, integral system of ventilation, the Brush-Ljungstrém principle of 
supporting Turbo-Set on condenser and basement floor—eliminate the 
usual costly foundations. 
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1D CRANES 


STOCKPORT 





MAKE UP YOUR MIND as to what you 


iY) require—then have the casting made in the appropriate 


processof MEEHANITE METAL 





’ JK EG rURNAC | 





33 






































LICENSED MANUFACTURERS SUPPLYING MEEHANITE CASTINGS 


Write to the above for information, or t 


THE INTERNATIONAL MEEHANITE METAL COMPANY LIMITED 
3, VICTORIA STREET NDON, 3.V n Telegrams 1. Phone, Lone 








mx. 
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Intricate Small Parts 
ari hi fmentiain rod 


nufacturing 


id fitments 
nd similar 


indards of 





1297 . (8) PW 10 


ALFRED BEEBEE 


LIMITED 
WEDNESBURY 
Bolts, Nuts, Studs, and 
Repetition Work. 




















The Motherwell Bridge & Engineering Co., Ltd. 


Engineers & Contractors, 


' = 
NATIONAL SLUDGE GAS ENGINES © (ever ce 


Grams: “ Mobricolim, Sowest, London.’ = Tel.: 4183 Victoria 

















National Stud G ’ 
Engines are ‘installed in The view above is of a typical sludge gas engine installation—three eee 
Siretingham, Coatbrhaa 165 b.h.p. sets at a Midlands Sewage Works. At another works in the ; 
Crayden, Sesatey ee | same area there are eleven National Sludge Gas Engines totalling 2,300 \. Electric Cranes 
pov eee od Guventiiies b.h.p. Progress on these engines is continuous and the development \ ‘ry type 
(Cont Ae of the dual-fuel system is of particular interest, as it allows the use of ge . 
orcester, Stoke, Poona, : “} ROYCE LID 
Singapore, ete. Current , either gas or oil, or a combination of the two fuels and the change-over “ ; ak “ 
rage Be me mous can be made without shutting down. It is claimed that more National “—— eur} 
Coes Cale rdshire Engines have been supplied for running on Sludge Gas than any other make. so 
Please write for Sludge Gas Engine Bulletins, also literature on the dual-fuel engine. Springs & Spring Washers 
ENGINEERING PURPOSES 
My ye Manufactured by 
JOHN TONKS 





& CO. 
GAS AND OIL ENGINE COMPANY LIMITED Ca CENTRAL GPRS & STEEL WORKS 











ASHTON-UNDER-LYNE Nr. MANCHESTER SHEFFIELD, 3. 
London Office: .117, Queen Victoria Street, E.C.4. Telephone : Telegrams : 
24679 SHEFFIELD. TONKS, SHEFFIELD 


Readers are invited to apply to above Advertisers for Catalogues and Quotations. 





» 


au for AUF” FITTINGS c=. iw ENGINEERING SERVICES 


“«. .. As good as ‘ Yorkshire,’ Tubes ’’ 

























SECTIONAL DRAWING OF THE YORKSHIRE TEE PIECE Especially suitable for— 
‘6 99 Tren? _— R 
7 Oe i OIL, PETROL AND AIR PRESSURE 
Hot Pressed throughout ® PUMPS AND ALL HYDRAULIC 
®@ Accurately machined SERVICES 


® SCIENTIFIC INSTRUMENTS 
® ALL. MARINE -PIPE LINES 


@ Contains the correct amount 
of Solder to ensure a 
° Perfect Joint 


@ Easily and quickly fixed 


Copper Tuse 


THE PROOF OF es LUBRICATION CONNECTIONS 
“A souno som @ REFRIGERATION WORK, 
ETC., ETC. 











FULL DETAILS AND PRICE LISTS ON*APPLICATION—IMMEDIATE DELIVERY. 


THE YORKSHIRE COPPER...WORKS,. LTD., 
LEEDS* ENGLAND 


Telephone: LEEDS 75431 (P BX.) Telegrams : YORKOPPER, LEEDS: | 
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AS CLEAR AS — STEEL 


In order that the world’s highest grade alloy 
steels may be_ produced,. Firth-Brown metallurgists 
study the very fundamentals of matter — they 
“look” into the very heart of steel. Almost they 
build new steels as a mason builds a house. Behind 
every ounce of Firth-Brown steel 
lies the accumulated experience of 
original scientific research metal- 
lurgical control and génerations 
of steel making ‘skill. 





THOS. FIRTH 3 JOHN BROWN LTD SHEFFIELD 
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SIMMONDS 


(TRADE MaRK) 


INDUSTRIAL CONTENTS GAUGES 


HYDRAULIC HYDROSTATIC - DIRECT READING 


Simmonds Industrial Contents Gauges are manufactured 
in three types. The Hydraulic Type as illustrated 
is a remote reading gauge designed to indicate exactly 
and continuously the contents of near or distant tanks. 
The Hydrostatic Type is also a remote reading gauge, 
while the Direct Reading Type is mounted directly on 
the tank to be gauged. 


We shall be happy to send you full particulars, and 
to discuss the most suitable installations to meet your 
particular requirements. 


GREAT WEST ROAD, LONDON. 


Longleys 
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VICKERS/ 


ARMSTRONGS| 


WARSHIPS AND ARMAMENTS 
OF ALL TYPES 


NAVAL AND MILITARY AIRCRAFT 


H.M.S. “ KING GEORGE V.” 


SHIP REPAIRS 
AND 
RECONDITIONING 
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WHERE you NEED it .. 
WHEN you WANT it! 


Tue Dovctas Mobile Generating Unit brings power, or light, to out-of-the-way buildings 
or anywhere where electricity is wanted temporarily. At any time,-and in any place, 
it provides power for electric saws, drills or other portable tools, or for any purpose for 
which current is needed. It cuts out waiting while temporary leads are rigged up, 
and enables jobs to be got on with right away—a double saving in time. One man can 
push it—two men can lift it on to lorry or wagon. 


No mains, no wiring, no limit to distance—wherever man can go he can take a 
Douglas Unit. 


Powered by the easy starting Sturdy DOUGLAS 





Twin Cylinder Engine giving steady light 
without batteries. Low consumption, no 


freezing, no boiling, no overheating. 
se from your usual dealer or from the, 
ers 


DOUGLAS (KINGSWOOD), Ltd. (Dept. E) ° } ou gi as 
BRISTOL (Tel. 73013) 

AS = i= 29 Oe et 

. ae. nuw Mo le ile 


Biaayy 


DOUGLAS fu chile anit 

















SEE ILLUSTRATED ADVERTISEMENT ON PAGE 29, JUNE 6. 9723 
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IMPORTANCE TO THE 
WAR EFFORT. 










Inventors and Sole Makers of 
HADFIELDS PATENT 


“ERA” 
MANGANESE 
STEEL 


The Supreme Material for Dredger Components 
and the Wearing Parts of Crushing Machinery. 





MANUFACTURERS OF CRUSHING: AND 
DREDGING MACHINERY OF ALL KINDS. 





Speciality :— 


“HECLA 18” MINING DRILL STEEL 


HOLLOW AND SOLID 
will drill the hardest rock. 




















HADFIELDS LTD. EAST HECLA WORKS, SHEFFIELD. | 


No. 2633 
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Steel Casting$ 


Consistent high quality in technical skill 
workmanship and materials and close attention 
to every detail have made Summerson’s Steel 
BELOW. An w 


nretouched 
Castings always dependable, sound, clean and photograph of ‘chang wien 


flawless. Careful consideration of every side for “high " semperasure and 
of this branch of industry has made it possible conten, Say See 
for so many Manufacturers to~ specify es 

‘‘Summerson’s”’ with the utmost confidence. 
Advice on designing, and inspection after 


delivery at your own works. 














ABOVE. Unretouched photograph of 
machined cast steel Rear Axle Casing 
recently supplied by us to @ great 
passenger transport company. Note 


snes" Designing, Pattern Making, 
Machining as Required. 


THOMAS SUMMERSON & Sons Ltd. 


DARLINGTON 


EGOODALL CLAYTON & C2 L'? LEEDS] 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS _RETORT INSTALLATIONS. 


























MODERATE POWER WITH LARGE-UNIT ECONOMY. 


In an elaborate test of one of the 12,500 B.H.P. Sulzer 
Diesel Engines for the Dutch Liner “ Oranje,” fully described 
in the August issue of the ‘“‘ Motor Ship,” the total full load 
fuel consumption was found to be 0°365 Ib. per b.h.p. hour. 


Every Brotherhood-Ricardo High Speed Engine of over 
300 B.H.P. carries a guarantee of 0°360 Ibs. between 90 and 
100% full load, such high efficiency being made possible by 














ALSO the use of a single oscillating sleeve in place of air inlet 
STEAM ENGINES AND and exhaust valves, perfect combustion and high mechanical 
TURBINES. —T 
‘ Our engines cover all powers between 40 to 500 BHP at 
agg a con 1250/800 r.p.m. in from 2 to 8 cylinders. 
WATER COOLING TOWERS. PETER BROTHERHOOD LTD. 
REFRIGERATING PLANT. PETERBOROUGH 


* AXIAL FLOW PUMPS, etc. Branches: LONDON, LEEDS, MANCHESTER, GLASGOW. 
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Follower-ring Type. 
with Hand Lever 


Ordinary Type. 
with Hand Lever W | 


A gate valve of special light construction, useful for low pressure air, gases, and certain process Pdtlowerstiidi type, | 
fluids including paper pulp. The gate is of sheet brass, both ordinary and extended (follower = on 
ring) forms being supplied. The valve is available with handwheel and screw operation, or lever 

operation, or if desired can be supplied with handle for direct lift. We have supplied many 


of these valves to prominent industrial concerns. Full details, specifications, efc., on application, 


BLAKEBORQUGH 


L BLAKEBOROUGH &@ SONS, LTD., BRIGHOUSE, ENGLAND | 
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PARSONS 
PRODUCTS 


HIGH PRESSURE TURBINES 
LOW PRESSURE TURBINES 
MIXED PRESSURE TURBINES 
BACK PRESSURE TURBINES 
REDUCING AND PASS-OUT TURBINES 





TURBO TYPE ALTERNATORS 
SALIENT POLE ALTERNATORS 
HIGH VOLTAGE ALTERNATORS 








D.C. GENERATORS 
SYNCHRONOUS CONDENSERS 
FREQUENCY CHANGERS 
LARGE MOTORS 


ELECTRICAL TRANSFORMERS 








TURBO-COMPRESSORS. 
TURBO-BLOWERS 
» 
SURFACE CONDENSING PLANT 
PUMPS ve. 
SPEED REDUCING GEAR 
TURBINE BLADING p 
FABRICATED STEEL STRUCTURES ~ 
BOILER WATER GAUGE PROJECTORS 
GLASS AND METAL REFLECTORS 
MEEHANITE IRON CASTINGS 
BRASS CASTINGS 
SHIPS’ TAIL SHAFT LINERS 


ASTRONOMICAL 
AND OBSERVATORY EQUIPMENT 
ETC. ) 


C.A.PARSONS 


& COMPANY LiP 


HEATON WORKS, NEWCASTLE-ON-TYNE 
London : $6 Victoria Street, S.W.! 


ee * 
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SCIENTIFIC STRIKING | 


Wherever the R.A.F. strike, the products of scientific striking, 


Firth-Derihon Alloy Steel Drop Stampings, go with them in 


the vitals of the world’s finest aero engines and airframes. 


FIR TH-DERIHON 


STAMPINGS LTD 
CARBROOK SHEFFIELD 
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TRAINING SCHEMES 
MUST BE 

DEVELOPED TO THE 

MAXIMUM EXTENT 


“Take in more new workers for training on the 
job in your own works. Remember that the 
Government will help you with semi-skilled men 
and women trained under official schemes.” 


(This is Point No. 2 of the Ministry of Labour’s “ 4-POINT 
PLAN TO INCREASE WAR PRODUCTION” addressed 
to management.) 


THE OTHER 3 POINTS IN THE PLAN ARE :— 


POINT No. 1. Skilled men are needed for the really skilled jobs. 
Be sure that each of your men is employed up to the very limit of his skill. 
Comibat skilled labour shortage by breaking down processes wherever you can, 
and by training up your workpeople;.both men and women, to jobs of 
greater skill. . | 

POINT No. 3. Prepare, now, to employ ‘more and more women. 
Look constantly to women for your new recruits; they aré excellently suited 
to many types of semi-skilled work. Hundreds of thonsands must enter war 
production this year and every factory must play its ‘part. 

POINT No. 4. Efficient personnel management is essential. 
Remember that you must secure the whole-hearted co-operation of your 
workpeople. Look closely to their welfare. Many of them may be new to 
industry ; be patient and help them all you can during the first difficult weeks. 
A little foresight will reduce your labour turnover. 





ADVICE GLADLY GIVEN ON THE DEVELOPMENT OF A TRAINING SCHEME IN YOUR WORKS 


If you feel you would like advice on the reach them through the M of 
of training in your works, your Local p> ty 
remember that the Labour Supply You can obtain particulars 
inpoaes ¢, of ire Ministry of Labour. of the, Government trainin, ing Schemes 
Service are ready and from the Inspectors or from the 

anxious to, assist you. You can Exchange. 











REMEMBER! if you have not yet received your copy of 

“THE EMPLOYMENT OF WOMEN ... SUGGESTIONS 
TO EMPLOYERS” iisermet, your secsetagy to write for one to-day, 
asking for pamphlet 87/1941 to the Manager of the nearest office of 
the Ministry of Labour and. National Service. 


MOBILISE WAR 
For \Whlie 


ISSUED BY THE MINISTRY OF LABOUR & NATIONAL SERVICE 
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ign MERE BEMINID 
Sie CHARGER 
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A low ground, revolving charger supplied by the 
Wellman Smith Owen Engineering Corporation Ltd., 
to the Park Gate Iron & Steel Co. Ltd., for charging 
7-ton slabs into Reheating Furnaces. 


The machine is powered by means of 
SIX METROVICK TYPE MX MOTORS 


Specially designed for 
heavy duty in steel works 


1) tL 
The Charger has 5 separate ‘y, 


motions as follows :— 


Rocking Hoist .. One 32. HP. MX Motor . 
Cross raverse i » 32 HP. MX Motor = ele 
Slewing oe » 13 HP. MX Motor 


Gripping .. - » 43 HP. MX Motor 


Long Travel -. Two 32 HP. MX Motors ‘ fic kers 
F/ A Specify Metrovick MX Motors ELECTRICAL CO., LTD. 


for service in Steel Works. TRAFFORD PARK -- MANCHESTER 17. 
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FINE STEELS 
t, 5 2 


| AIRCRAFT STEELS 


TOOL STEELS 


Specially developed 
i}] types of press t 
dies, taps, stamping t 


id 


other servi 


London: 28 Victoria Street, Westminster, S.W./ 
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HIGH SPEED 
STEELS 





Birmingham : Somerset House, Temple Street, 2 
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KEY =< 
ENCINEERINC CL —— SIMPLICITY 
STEAM TRAPS 


URE hydrogen for the 
reduction and working 
of metals can best be a ee 3 : 
obtained from KNOWLES “a ne . . ea :. View showing the KNOWLES 
Electrolytic Plant, which has ~ oe . ‘aks Auto-Feed Tanks. 
proved itself to be the most ~= sy 
effective and economical. 
KNOWLES equipment is in 
operation in all parts of the 
world—the illustration shows 
a plant in British Columbia, 
comprising 306 cells absorb- 
ing 10,000 amps. at 650 volts 
and yielding 49,500 cu. ft. of 
hydrogen and 24,750 cu. ft. 
of oxygen per hour. 
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Straining siMaies.. 


You may be concerned with 
the removal of impurities from a . 


YY petrol pipe or perhaps the 
elimination of solids from a 10” 


oil line. Whatever your straining 
problem may be there is a Clinsol 
Strainer which will provide the 
solution. 







































































—_ Selling Agents for 
the United Kingdom :— 


FERGUSON & TIMPSON, L™ 
155, Mimories . . Lendén, E.c.3 

















































































































SAMUEL W HITE 


J SAMUEL WHITE & CO., LTD., JWES, ISLE OF WIGHT, Shipb lers and Engineer 


London Office: 8, Duncannon Street, W.C.2 
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REGISTERED OFFICE: 85, DUNN STREET, BRIDGETON, GLASGOW. 


Telephone: Bridgeton 2131. Telegrams: “Tay Glasgow.” 
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eh 4 for*every purpose 
s, Manhole and Mudhole 
te ~ ofevery description, Steam 
. Valves, Tubing and Fittings, 
. Gra Joint Com- 
, Pulleys, Shafting, Belting 


Qu ALITY "SERVICE 
ALEXANDER. RENYON 
Victoria Bridge, “Manchester. 


norwte Mi COOLER 


ENGINEERING 


. | | O 
COMPANY .ro 
See week rN 0 
| = | lr 
eg Be. 
BBE 





WALTER.W.COLTMANE COLE 


VERTICAL 
BOILERS 


LOUGHBOROUGH 


HAMWORTHY 


PUMPS and 
AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING CO., Ltd. 
Works : PooLs, DorSer. | 


30, Lynwood Drive, Worcester Park, Surrey. 
Telephone: Derwent 4120. 


ROBEY tion 
for RELIABILITY 


ROBEY&CO.LTD. LINCOLN 


BRIQUETTE MACHINERY 

















Charmouth Street, Leeds. 


hie< aaibnaanes ae! HEENAN & FROUDE LIMITED 


. ENGINEERS WORCESTER ENGLAND | 


a“ 
See ee a aia eee aK 








| ” &SEEFLO” (CUT DOWN 
PARSONS outeuiron MACHINING COSTS 


INDICATOR 


pty ith KENNAMETAL 
—— with 
pansons YOU CAN SEE Will Machine Steel Heat Treated up to 


cour Rockwell 50 C.... Gives Higher Cutting 
an THE WATER 


SOUTHAMPTON Speed . . . . Smoother Finishes — and 


FLOWING Longer Tool Life. Send for Catalogue ! 


(Prov.Par) 





GEORGE H. ALEXANDER MACHINERY LTD. 
_ tae Parcens Goes Con Lede COLESHILL STREET. BIRMINGHAM. 4 
Phone : 4662. Southampton. Grams: Parsengco. | 


Telephone 1 ASTon Cross 3264 5 Lines. 
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STAINLESS STEEL 
FABRICATION 


The development of Stainless Steel in all classes of process 

work has seen Bolton’s play no small part. 

If you are faced with a recurring cost of replacing some 

machine part, due to chemical action, ask us to quote for a 

replacement in a suitable grade of stainless steel. 

Facilities and experience, in many respects uni enable us 
én cuppiy'tmenet-sesds Waits dig dt of a Oollnary, 


May we have your next enquiry ? 






BOLTON’S SUPERHEATER AND 
PIPE WORKS LIMITED 


STOCKPORT 


SUPERHEATERS, PIPEWORK, EXPANSION COMPENSATORS, PURIFIERS, ETC., ETC. 





dm 509 








UP WI6 


HENDERSON 


FOR 








EFFICIENT AND ECONOMICAL 


| HANDLING PLANT 











The above illustration shows two HENDERSON 3-ton ELECTRICALLY-DRIVEN 
TRAVELLING JIB CRANES fitted with ring discharge type grabs, handling coal 
at a power station in England. 


JOHN M. “HENDERSON & CO., LTD., 
KING'S WORKS, ABERDEEN 








R E LAY Ss for A.C. and D.C. 


SILENT & RELIABLE 
2 VA coil somoumiien, 
from 2-600 volts, tes 

to 2,000 volts. Unmount- 
ed and in cast iron casing. 





Sync’ 
Timers and Complete 
Control Plants. 

ply for leaflet SPN/EN 


‘LONDEX 


ior LF LTD. 
Electrical Remote Contro! Engineers 


Road, Lou.ion, 8.E.20 
6258/6259... 














~~. al 





CENTRIFUGAL 


and HIGH SPEED ENGINES 


YSDALE & CO. LTD. 
YOKER, GLASGOW, W-4 





















CRARE 00., MANCHESTE 
LTO - 
$TOP THOSE AIR LEAKS AND 


FLEXO B iaaec? 


$0 REDUCE FUEL CONSUMPTION 









THOMAS & BISHOP LTD <Z TABERNACLE ST.LONDON.E.C2 








DAWSON & DOWNIE 
CLYDEBANK LTD. 


PUMPS a: 
FOR LAND and MARINE PLANT: 


SEE ILLUSTRATED ADVERT., PAGE 4, June 20 


























LONDON OFFICE: 12 NORFOLK STREET, STRAND, W.C.2. TELEPHONE : ABERDEEN 3162. 








MORRIS 
BOILERS 











alele)ne) eh 240) 


MachineCut Gear Wheels 
THE REID GEAR CO. 
LINWOOD, near PAISLEY 


THE METALLIC VALVE Co. Ltd., 
SANDFORD STREET, 
BIRKENHEAD. 








6 Cen Te 


MANUFACTURERS OF 
KINGHORN PATENT VALVES 
FOR PUMPS 
AND 
HOERBIGER PATENT VALVES 
AND RING PLATE VALVES 
OF ALL DESCRIPTIONS FOR 
COMPRESSORS, BLOWING 
ENGINES, SCAVENGE PUMPS, 





ETC. 
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VARIABLE 3755) 
. | «REDUCTION 


\3 


The SPIRAL TUBE & COMPONENTS Co. Ltd. 


HONEYPOT LANE, STANMORE, MIDDX. & OSMASTON PARK RD., DERBY 


CRANES 


ESTABLISHED 1880 


overhead”’ 
for 


ECONOMY 


BRECO ROPEWAYS 


CABLEWAYS -DRAG SCRAPERS - DRAGLINE EXCAVATORS 
BRITISH ROPEWAY | ENGINEERING Co., LTD. 


P.O. Box, PETERSFIELD, HANTS. 
Telephones: Liss 326 (3 lines) 
Telegrams: Boxhauling - Rake. 








— ~ - = 


eather 
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Would you ba 
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Impulse-Synchronous 
Gents’ Clocks have 
the benefit of almost 
40 years’ experience 
and have proved 
themselves under the 















most sever con- 
ditions. 














For priority work in. con- 
nection with the Country’s 
War effort good deliveries 
can be given, Catalogues 
giving full details will 
gladly be sent on request. 


Thousands of 
Belis—Metal-ciad, 










wood-cased— 

hout the 
whole country 
and overseas 
testifies to the 
unfailing _—relia- 
bility of *“ Tan- 


GENTS 


OF LEICESTER 

ESTAB i872 
GENT & CO., LTD., Faraday Works, LEICESTER 
London, Newcastie/Tyne, Glasgow, Belfast, Dublin 





‘** Freddy the Fake™ they call chim —in his 
way he’s a genius. He is another member of 
** Saving Grace’s * family who invented his own 
method of matching up old panelling with new 
wood cleverly treated so that you can't tell the 





difference. We can’t give away his secret, but we 
can tell you that he uses a B. & D. Electric Tool 
with a special attachment to obtain the necessary 
antique surface finish. Of course, such unusual 
applications for B. & D. tools are somewhat 
limited, but there is no limit to their usefulness 
for quicker and better work in modern industries. 


MAC CUT . .- ; aa m riyennge with ~ ww 


SPUR. BEVEL. WORM. Portable EXpeni ia 
SPIRAL. RACK. & ’) 7 
COMPLETE GEARS , Write for Catalogue K./9. 


or 














CUTTING YOUR BANS. fF) PORTABLE EBEERBECTRIiC. TOOLS 
RODGERS BROS. LTD.,| | IEYWVel tan) 101 44,0 ee lle) ch del ane elle) s,e 
. i Om. m4 . aa DRAYTON 2681/5 GRAMS oa “ener mam 4 WEST DRAYTON." 

BRIXTON ROAD, S.W.9. Serrice Contres with factory Facilities at: HARMONDSWORTH BIRMINGHAM GLASGOW MANCHESTER 





TELEPHONE RELIANCE 2851 (2 lines). 


Smee’s 




















a SE RS RR 
THE DELTA METAL CO., Lit e1s: crcermcn'ionet .21 


FOUNDED 183 INCORPORATED ty 


ere Engineering Alloys: 


STRONGEST MALLEABLE BRONZES, ACI A” and other CORROSION-RESISTING METALS 


* 
c=) “DEL BRAND =) 


BRASS, YELLOW METAL, NAVAL TA BRONZE, COPPER, WHITE METALS, &c. 


ROD ss, Sz=uaTs, xrUB=s, wih zx, CASTINGS, EFoBRGING Ss, STAMPrInNes 


eal riers = - 


HIGH-SPEED TURNING AND SCREWING BRASS. 


_ Bronze and Brass Forgings to Admiralty and other tests and 
On the Lists of the ADMIRALTY, AIR MINISTRY, WAR OFFICE, INDIA OFFICE, POST OFFICE, CROWN AGENTS for he COLONIES, &o. 


















2 SUPPLEMENT page XIV ENGINEERING. JUNE 27, I94I. 
YOUR | 
CONCERN! 


With commendable regu- | 
larity you probably read| 
** ENGINEERING ” every 
week and have come to look 
forward to the way it so 
faithfully deals with that 


branch of the engineering 
industry which directly con-| THE MAN 
BEHIND IT 


cerns you: but, have you | 
ever considered that what 
interests you is also the 
concern of your executives 
and representatives ”? 


Why not provide a suffi- 
cient number of copies of 
‘“* ENGINEERING” every 
week for these members of 
your organization ? 











The subscription rate is set| 
out on Editorial Page 511, 
and you will be greatly 
surprised that 





The marksman . . . steady of nerve and sure of eye, trained 














IT COSTS fighting fit, but dependent in the last upon the precision of the 
| weapon that we place in his hand. Precision so often a decisive 
SO | factor. Precision made possible by “ Taylor-Hobson” gauging equipment. 
kl | AYLOR-HOBSON 
RYING MACHINERY sp 
) PROFILE PROJECTORS @ ELECTRCLIMIT GAUGES @ ALIGNMENT TELESCCPES 
for all materials. ENGRAVING MACHINES @ JAVELIN ETCHERS @ COOKE LENSES AND PRISMS 
MOONE | TAYLOR, TAYLOR & HOBSON LTD., LEICESTER AND LONDON 
 Pitchfords 2262 








pa be Still deliv 9 | ou tine! 


We have always been proud of our reputation for prompt delivery. 
In spite of the difficulties of the times,*foresight has enabled us to 
maintain our usual service largely unimpaired, and we still have the 
satisfaction of delivering’ on time whenever our promise has been 


made... You can rely on 












ALBION - WEST BROMWICH - ENGLAN 


a rec 





wiae.e nm WICH ”’ 











UP TO DATE MACHINE TOOLS & “AFTER SALES” SERVICE 


ANZ 


UgUNee Ung LOM Any 4 


CARLISLE ROAD, HENDON, LONDON, NW9 


Telephone : Colindale 86 Telegrams: Retool, Hyde, london 
BRANCHES A BIRMINGHAM MANCHESTER & GLASGOW 
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NEW FILES FOR OLD 


(without recutting) 
AT ABOUT A THIRD THE ORIGINAL COST 


LABOUR! 
STEEL!! 
MONEY!!! 











Apply :— | 
THE ADDACUT FILE EXCHANGE 
3, Pancras Street, London, W.C.1. 
*Phones: , EUSton, 5733 
3} (2 limes). 


—————— 
RIGID. FIXING WITHOUT DRILLING 














LIFTING ‘MAGNETS D 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 


for all purpo 
48, HIGH ST., ERDINGTON, oe 
Booms. BIRMINGHAM, ENG. ; 


RETO RTS tor on sate 
FURNACES for att 


PURPOSES PATENT RETORTS tro 


Cab.: A 5, ria St., London, 
S.W.1. Phone Phone : Abbey 244 


MACHINE "TOOLS 


CROSTHWAITE FURNACES & 
MACHINE T 



















THROUGH 


The other day one of our Technical Representatives discovered that a customer of ours y {fm “di 





had been ‘nursing’ what was to him a new welding problem, but one to which we had 
worked out the answer many months ago. ‘‘ Why didn’t you ring us up before?” he asked the 





customer. “‘I thought you must be too busy on production to attend to new developments,” fe a) VACUUM GAUGES 

was the reply. . . It was kind of that customer to think that way—but he was quite wrong. C)avid y 5 Pf 
DAAC Ue 

True, The British Oxygen Company Limited is supplying Industry with far more Oxygen ae 


and Acetylene than it did in peace time and not a night passes but some of our lorries 





are out on emergency jobs : but none of these things interfere with our experimental and 
development work. On the contrary, we are more than ever at your service and are never too 
busy to help the men who are seeing the thing through in British factories. 


THE BRITISH OXYGEN CO. LTD. Orin 


GROSVENOR HOUSE: PARK LANE:LONDON: Wl ABBOTT & CO. (Newark) LTD. 
OXYGEN - ACETYLENE - WELDING & CUTTING EQUIPMENT ” AIR RECEIVERS © 














NEWARK, NOT 





Abbott, Newark 


See displayed Advertisement, Page 53, June 13 











tnere are five good reasons why ‘“ FENNER” 
V-ROPES stick to their grooves, resist slipping, 
flex easily and last longer. 


1. Top tension rubber — resilient. 

2. Load carrying cords — at pitchline in parallel 
layers — concentrate strength. 

3. Bottom rubber — tough, heat resisting — runs 

4 

5 












cool at high speeds. 
. Inner cover—reinforeement—increases rope life 
. Outer cover—bias cut—resists ageing and wear 


All“ V" Rope Orders Sesevengendenes now to ve addressed 
to Beck Lane, Mi: is, potent ke, Yorks. 
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Telephone: Central 5949 
MANCHESTER : 


Telephone : Blackfriars 2466. 


SAVE 






| STEAM « DIESEL - FIRELESS 








0-6-0 FIRELESS LOCO 


LOCOMOTIVES 


FOR ALL GAUGES & ALL PURPOSES 
STANDARD TYPES ALWAYS IN PROGRESS 
FOR COAL, OIL & WOOD FUEL 


Andrew Barclay Sons & Co. Ltd. 








CALEDONIA WORKS KILMARNOCK 
LONDON OFFICE: 38 VICTORIA “‘STREST, WESTMINSTER. 
Telephone : 6407 ABBEY. 9794 


**HANDCRAFT”’ 
ASBESTOS-CEMENT 
RAINWATER GOODS 


STRONG — DURABLE 
ECONOMICAL — SAVE WEIGHT 


‘‘Handcraft’’ asbestos-cement rainwater goods not 
only save metal, but offer many advantages over cast 
iron goods. They are strong, durable and economical, 
whilst their light weight facilitates transport and 
handling and imposes less weight on supporting 
brackets. ‘‘ Handcraft’’ rainwater goods do not 
deteriorate, but actually get stronger with age. They 
are manufactured in accordance with B.S. Specifica- 
tions Nos. 569/1934 and 582/1934. A full range of soil 
pipes is also available. 


SEND FOR LIST L1ié OF COMPLETE RANGE 


THE UNIVERSAL ASBESTOS 


MANUFACTURING CO.. LTD 





HANDCRAFT WORKS. TOLPITS LANE, WATFORD 


’Phone: Watford 3371-3 


BRANCHES : 
BIRMINGHAM : GLASGOW : 
153a, Corporation Street. ‘ 136, Nithsdale Drive, 
Strathbungo, Glasgow, S. 1. 
Telephone: Pollok 2266. 
Royal London House, BRISTOL : 
196, Deansgate. 51, Broad Street. 


Telephone : Bristol 20739. 











MECHANS 
LIMITED 


Scotstoun Ironworks, Glasgow, 


LONDON OFFICE : 10, Princes Street, Westminster, $.W.1 





















Head Gears. Steel Tanks, All Sizes and Types. 
Bunkers. Steel Pipes, Riveted and Electrically Welded. 
Steel Chimneys. Chemical and Gas Works Plant. 












Riveted Welded and Pressed Steel Plate Work. 
Special Machines to Clients Requirements. 419 
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Wherever there is 
slectrical-@quipment — 


He 46-RANGE UNIVERSAL 


AvoME ER 


— — 











i 








CURRENT Electrical Measuring Instrument 
A.C.& D.C. (Oto 10 amps.) 
VOLTAGE Because of its outstanding versatility, accuracy 
A.C. & D.C. (Oto 1,000v.) and simplicity, the Model oye perv AvoMeter 
is the most widely used o’ test meters. A 
‘ ey eel compact multi-range A.C./D.C. instrument, it 
ad provides for 46 ranges of direct readings covering 
CAPACITY every essential electrical test. No external 
(0 to 20 mfds.) shunts or mul . All measurements made 
AUDIO- FREQUENCY from two terminal points only—selection of 
POWER OUTPUT any range by means of two simple switches. 
(0 to 4 watts) B.S. lst Grade accuracy. ree “* 
tects meteragainst severe overload. Ko y 
DECIBELS * P . ° 
(—10 Db. to + 15 Db.) built for lasting, reliable service. 








shall continue to 

do our best to ful- 

fil your require- 

ments as promptly 
as possible. 











Write for fally 
descriptive pamphie: 


Sole Proprietors and Manufacturers : 
THE AUTOMATIC COIL WINDER & 
ELECTRICAL EQUIPMENT CO., LTD. 
Windor House, Douglas St. London, $.W.1 

Phone: ViCtoria 3404-7 








fot Heavy D. 


SIMPLE DESIGN 
ROBUST CONSTRUCTION 


The “David" Air Compressor is fitted with 
Ball Main Journal Bearings, caged disc valves and 
controlled splash lubrication. 

Automatic unloaders with quick adjustment are 
available for all models. The models illustrated, 
size 3 in. by 3 in., is air cooled and givesa 
displacement of 9°8 cubic feet per minute at 800 
r.p.m. Fully tested for efficiency and guaranteed 
for 12 months. - 
We make Compressors for every purpose. 





LEAFLET No, 3! 
GIVES FULLEST DETAKS 


WILLIAMS & JAMES 


ENGINEERS: 


GLOUCESTER * ENGLAND 








) sive ea ECONOMIL 






: WRITE FOR DRRTICULARS 

: DANKS.~NETHERTON, LTD. 
:. NETHERTON - OUDLEV- WORCS. 
& BOILER MAKERS FOR A CENTURY 








1265 





CONTRACTORS TO 
& DOMINION 


Ni \ = m2 


pi rey Pm = —_* aa 





VOKES FILTERS 


for Air, Oil and Fuel Oil 


Approved and adopted by British and Dominion Governments 
and in use in all branches of H.M. Navy, Army and Air Force. 
Because of their unvarying standard of efficiency Vokes Filters 
are adopted by leading manufacturers of Diesel Engines for 
Traction and Power Generation, Commercial Vehicles, 
Tractors and Tanks, Drills, Petrol Engines for Power Plant 

and Aircraft, also test bed plant and testing equipment. 


Vokes Filters have efficiency of 99°9 per cent. of 
all particles to 0°00004 in. diam. 


Vokes Multi-Vee Filters for Air Conditioning 
of factories, offices, public institutions en- 
sure ideal conditions for workers and 
thus increase efficiency and output. 


Vokes Technical experts will be pleased 
to answer any enquiries and submit 
details for specific requirements. 


FILTRATION EXPERTS 















BRITISH 
GOVERNMENTS 
































LIMITED LONDON: 


VOKES 








For Sale 


VERTICAL COMPOUND 
CONDENSING ENGINE 


- MAKER—YATES & THOM LIMITED 
Year—1894 





High pressure cylinder, 26 in. dia. 

Low pressure cylinder, 51 in. dia. 

Stroke—S fe. 

Designed working pressure, 120 Ib./sq. inch. 
Normal rating, 1,200 H.P. at 65 R.P.M. 
Cylinders steam jacketed. 

Corliss valves. 


Flywheel 24ft. dia. grooved for 30—I#in. 
dia. ropes, constructed with loose boss arms 
and segment. 


Weight of flywheel, 39 tons. 
Weight of engine, less flywheel, 112 tons. 


Equipped with barring engine 7 in. dia. by 
8in. stroke. 


THO: W.WARDLIMITED 
ALBION WORKS, SHEFFIELD 


"Phone No. 26311 (15 lines) "Grams : “* Forward, SHEFFIELD.” 
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BLOWS and VIBRATION 


mean nothing to a joint 
filled with 


SMOOTH-ON No. 3 






VIBRATION comes from the equiva- 

lent of constantly repeated hammer 
blows that with modern pressures, high 
superheat, etc., make the work of line 
and connecting joints more difhcult than 
ever, but—joints filled with Smooth-On 
No. 3 ean take this punishment. 

A thread filling or gasket coating of 
Smooth-On No. 3 is merely filling the 
threaded joint or covering the gasket 
surface with a metallic iron which will 


solidify and hold the joint tight, beyond 
the possibility of any movement short 
of intentional disassembling. The initial 
and continued wedging action of the 
filling, together with freedom from dis- 
integration makes the whole joint 
assembly virtually one solid mass. 


Joints made with Smooth-On No. 3 
involve no further labour expense. 
As labour is the big item here, ten joints 
made with Smooth-On No. 3 may cost 
far less in the long run than one joint 
made without this dependable material. 

Because of its wide application and 
the reliable and permanent joints it will 
make, Smooth-On No. 3 should be used 
extensively in every plant. Also 
Smooth-On No. | should be kept on 
hand for general repair work. 


Write for the SMOOTH-ON HANDBOOK 
foo) site for we selection of repair 

method and h-On application for greatest 
ae, the Smooth-On Handbook has been filled 





ay NJ. 














the stock room 

Messrs. WALTER P NOTCUTT. LTD Si Snecth On 
Notcutt House, No. 3 in 1 or 

bg awe Secnth O My _ London, S.E.1. 5B com or 251 


Doitui SMOOTH-ON 








SENG OL 


These Radiators consisting of 
Cooling Element, Cowl, Fan and 
Pulley have been designed for 
Engines of | to 36 h.p. where a 
light, sturdy and compact unit 
that will withstand any amount 
of VIBRATION, is required. 
Write for full particulars and 
descriptive leaflet. 


SERCK LT D. 


(00 
yeraat 














LDHAM RD., MANCHESTER lO 















ROTARY COMPRESSORS 
AND VACUUM PUMPS 
(Oll free or lubricated) 


& 
RECIPROCATING 
COMPRESSORS 
= 
LOW PRESS: BLOWERS 
AND EXHAUSTERS 
(Single and Turbo) 

* 

HIGH PRESSURE 
COMPRESSORS 





ROTARY VACUUM PUMP OR COMPRESSOR 


Northey-Boyce 


SerePRFIREL.oO. 





ATTERCLIFFE COMMON, 





"Phone: Actercliffe 41141 








tel ant ee ls 


THE WELLMAN SMI TH OWEN ENGINEERING CORPORATION LTD 


VICTORIA 


TATION HOUSE Vict 





RIA TREE LONDON SW. 


SIEBE, GORMAN @ CO., 


“Neptune 
| dey reme 





“EVERYTHING FOR SAFETY EVERYWHERE” 


OXYGEN BREATHING APPARATUS 
for work in poisonous atmospheres. 
SMOKE HELMETS for Ships, Oil Tankers, etc. 
To Board of Trade requirements. 
GAS MASKS for use in known poisons. 
DUST RESPIRATORS. 
SAFETY GOGGLES and GLOVES. 
PROTECTIVE CLOTHING. FIRST-AID APPLIANCES. - 
FIRE EXTINGUISHERS, Etc., Etc. 








LTD.., 


wae orks and 187, Westminster Bridge Road, London S.E.1. 


“ SIEBE LAMB, LONDON Telephone No.: WATERLOO 607! (3 lines) 








Magnifying Thermometer 


STRONG, ACCURATE and RELIABLE. 


MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES 











Adopted with advantage in connection with 

Steam Plants(Superheaters, Economisers, &c.) 

alsoSugar Refiners, Gasworks, Breweries, 
Heating Plants, Baths, &c., &c. 


State your requirements and wrile for prices to— 


T. SUGDEN, Ltd., 


Bush House, Aldwych, LONDON, W.C.2. 














Telephone: Temple Bar 3079. Telegrams: Tubularity, Phone, London 
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ENAMELLED PLATES 





Enqusries are invited hy the Empire's largest general engravers for :— 


ENGRAVED BRASS CAST BRASS & ALUMINIUM 
ENAMELLED BRONZE & CHEMICALLY ENGRA‘ED PLATES 
of all types in all languages. 





The 
EMPIRE'S LARGEST 
»>ENERAL ENGRAVERS 


Samp'es and quotations for large or small quantities upon 
request. Phone or write. 


EDWARD H.THEW L"® 


STREET NEWCASTLE-ON-TYNE 


] 
| 
Telephone; 20221. 








15, DEAN 


~ or dae VY 





SAS Sf ff Waa tate 
(ff, 


< 


ALCC 














IF, 


he 4, 
British 


Ilustrated is 
Double - Inlet 
Coupled-Type 
High Pressure 
Fan Set 6C.D. 


One of a very comprehensive 
range for blowing and ex- 
hausting. 


Enquiries invited. 


wiLiAN ALLDAY & CO,, LTD, Head Office, Alcosa W -Severn, Worcs. 


Economy in space and 
simple construction are 
but two of many advan- 
tages offered by the 
Renold Push-Pull Remote 
Control system which 
can be simply adapted 
for single or multiple 
controls of any type. 
Write for catalogue. 


(Patented) 
THE RENOLD & COVENTRY 


CHAIN CO. LTD. 


MANCHESTER ENGLAND 








orks, Stourport-on 
Birmingham Office, 38 A, Paradise St. London Office & Wks., Cresswell Wks., South Norwood. 





GEIPEL 


STEAM TRAP 


WILLIAM GEIPEL  Lro.. 





VULCAN WORKS BERMONDSEY STREET, S.£.1 


Smedley Brothers L” 


REVOLVING or 
STATIONARY PAN 5 
PERFORATED or 
SOLID BOTTOMS 
Over or Underdriven 





BELPER, 


DERBYSHIRE. 
ENGLAND. 










AND > 





of all kinds for all purposes 
to drive by Belt or 
combined with 
Steam, Oil 


or 

Petrol Engine 
or 

Electric Motor. 

















envars TANKS 
CYLINDERS 





Indirect Cylinders, 
_Calorifiers, Air Receivers 


~-and welded Vessels 
of all kinds. 












Telephone: 584 (3 lines). Telegrams: Jenkins, Rotherham. 
LONDON OFFICE: 149-151 ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.!. 

















48 SUPPLEMENT page XX 


ENGINEERING. 


JUNE 27, 1941. 











Wells’ latest type spray gun is made carefully for 
quick work. Faster than most, it will spray all 
day and every day, its perfect finish being a definite 
insurance against any possibility of mechanical 
breakdown. Although capable of spraying to 
extremely fine limits there are no unduly delicate 
parts to weaken and hold up work. Wells’ equip- 
ment is strong, robust and durable. 


No. 17 PORTABLE 
SPRAYING SET 


Air-cooled Air Compressor displacing 6 
cubic feet air per minute. Driven through 
VEE rope by | H.P. Electric Motor. Fitted 
with Automatic Pressure Switch ‘operating 
Motor between air receiver Pressures of 
59-70 Ibs. per sq. inch. 


Air Fitter, 20 ft. length air delivery hose. 
Type No. 4 Spray Gun, fitted with 1} mm. 
Deflector Nozzle and half-pint cup. 


A.C.WELLS & CO.LTD 












DEARN 





CENTRIFUGAL PUMPS 





BOILER FEED 
MINING 

DEEP WELL 
BORE HOLE 
BOOSTER 
CIRCULATING 


SPLIT CASING TYPE CRIN OD Trosraae 
SO to 2,500 g.p.m. Heads up to 400 feet. 


ALL CLASSES 


OF PUMPS 


(Reciprocating 
and 
Centrifugal) 


COMPRESSORS 


VACUUM 


CONDENSERS 


HEATERS 


PUMPS 


TURBINE TYPE. 
75 to 1,500 g.p.m. Heads up to | 500 feec. 


CALORIFIERS 


Telegrams : 
* Pumps,” 
Manchester. 


Telephone: 
East 1053/5 


FRANK Dearn & C° [79 


ANCHESTER 2. 











Manchester. 





RROADY’S 


SREDUCING 
= 


_— 
VAL v 


CATALOGUES ON REQUEST 


WILLIAM BROADY ¢ SON LTO ENGLISH ST 











Telegrams : 


REDUCTION GEAR UNITS 


FOR INDUSTRIAL PURPOSES 


and 


Lifts, Escalators or General Hoisting purposes. 





ALFRED WISEMAN & CO. LTD. 


Glover Street, BIRMINGHAM 


Telephone: VIC. 2216-7. 
991 


“ Verus, Birmingham.” 9406 
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IDLE MACHINERY 


Here is a service that links the owner of surplus 
plant and machine tools with the firm who actually 
needs the very things he has for disposal. 
Machine tools and other engineering plant are in 
great demand and we have a large variety re = 
tered for disposal from innumerable sources. 

us know your requirements, for it is very likely 
we can fix you up with just the type of machine 
you require. 

Our service operates on a nominal. commisson 
basis to the mutual satisfaction of both buyer 
3 and seller. 


MODERN MACHINE TOOLS 
LIMITED 


BUTTS WORKS, COVENTRY 
PHONE 2132-8. GRAMS: MODERN PHONE COVENTRY. 





NORTH ACTON, N.W.10. 
PHONE: WILLESDEN 5688.9. 











i! Gh rT a 


DEWHURST] 


NY &- PARTNER, r Y} 


~ SQ WN 




















WV Inverness Works, 
AY Hounslow, 
N Middx. 






Phone: Houns/ow, OO85.PBX- 











LONDON DEPOT: CORNER GORST RD., PARK. ROYAL RD., 

























UNIVERSAL BALL JOINTS 





E. H. JonesL” 
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In 1929 


BRITISH TRANE INTRODUCED THE 


UNIVECTAIR 


Being the first Unit heater 
of the Suspended type ever 
used in this country. 


In 1933 


BRITISH TRANE INTRODUCED THE 
COOL-AIR LOUVRE 


UNIVECTAIR 


for delivering heated air 
on high steam working 
temperatures from a great 
height to working level. 


In 1938 


BRITISH TRANE INTRODUCED THE 


PROJECTAIRE 


which utilises the other- 
wise wasted heat of the 
roof strata. 





Patent Nos, 52065! and 520674 
Trane Units provide efficient heating for almost every type of factory building; and in | 
large engineering shops, hanzars, etc., they may be used in conjunction with each 


to meet the specific demands of work in different sections of the shop. 
Write for Projectaire Folder PG.2. and Univectair Brochure UHG.2 
Vectairs, the heating of tomorrow, for Offices, Flats, etc., are described in Brochure VG.2. 


BRITISH TRANE CO.,., “tTD. 
Vectair House, 52, Clerkenwell Close, London, €E.C.! 


Tel. : Clerkenwell 6864 & 3826. Agencies at Birmingham, Cardiff, Glasgow, 
Leicester, Liverpool, Manchester, Newcastle, Sheffield, and Torquay. 
SUN EE RS 


! 





CROSSLEY== 
CROSSLEY-PREMIER 


DIESEL GAS & 
CONVERTIBLE GAS/OIL ENGINES 


2 # A detailed list of 

















from sizes and types 
| 3 B.H.P. to appears in ‘this 
3,000 B.H.P. journal each al- 
ternative week. 
| CROSSLEY BROTHERS LIMITED—______ oPENSHAW_ — MANCHESTER, 11, 
| EROSSLEY PREMIER ENGINES LIMITED SANDIACRE——_—Near NOTTINGHAM. 























THE 
—> 
WEIGH BRIDGE 


@ Is renowned for excellence 
in design, workmanship, and 
performance. 
it is constructed in the light 
of a century’s experience 
to give maximum service 
under modern traffic con- 
ditions. — 





Enquire about the ‘DENISON’ . 

Weighbridge with Equilibrium 

Control Tape and Ticket Printing 
Mechanism. 


SAML. DENISON & SON, LTD, Far Wunsret, Leens, 10 


DIE-PRESSINGS 


HOT BRASS & BRONZE 
STAMPINGS. 


CAPSTAN & MACHINED WORK FROM STAMPINGS OR BAR 
BAKELITE MOULDINGS 


BROOKES & ADAMS Ltd. 


BARR STREET, MAY WE 
HOCKLEY, BIRMINGHAM, ADVISE OR 
ENGLAND. QUOTE YOU? 
Tel.—NOR 2993-4. Tel. Add.—"*Telebs ™ 





























REGULATORS and 
AUTOMATIC CONTROL VALVES 


FOR AIR, STEAM, AND WATER SERVICES. | 


To meet any required conditions or duty, and for | 
operation by any medium or system. 
Valves for reducing from high pressures down to any above 
atmospheric, built in various designs, in sizes } in. to 16 in. 
Automatic Governing and Controlling Valves for steam supply | 
to Pumps, Heaters, etc., to maintain a set pressure or | 
temperature. Special designs according to purpose, 

Steam Traps and Valves for all duties. 

Safety Valves, etc., and all Boiler Mountings. 

WE SPECIALISE IN ALL THE REQUIREMENTS OF THE STEAM USER. 


BRITISH STEAM SPECIALTIES LTD., 
BEDFORD STREET, 
LEICESTER, 
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When I need a Spring 
for Experiments. . 


a 





Works Engineers and Experimental Departments can 
save themselves endless trouble if they have a range 
of Terry boxes of assorted springs. 

















No. 3. Zs. 

The range covers expan- 45,09 75.34 
‘ . Springs, jim. to 

sion and compression types, jin. diam., 2in. to 
Gin. long. 22 to 


and may save many pro- ié s.w.. 
duction hours. 


On the experimental bench these 
Terry Assorted boxes (there’s a full 
range of 30) enables the experi- 
menter to get a rough idea of the 
spring required, and saves time 
otherwise wasted in -making up 


samples to guess work. 

No. 760. 3 dos. 
In problems necessita- Assorted Light Com- pe 
ting the use of highly int ann tr. b' 16'S. W., 
specialised springs, our din. to ¢ in. in diam. 
Technical Department 
is always ready to advise and co- 
operate. (Over 86 years of spring 
making has taught us a lot! ) 

No. 1077. Box of 
3 dos. Assorted Ex- 
pansion Spri with 

loose Hook Ends, 2in. to 
4in. long, }in. tohin. diam. 


HERBERT TERRY & SONS LTD., REDDITCH 
LONDON - BIRMINGHAM - MANCHESTER 


Why not send TO-DAY for our fully 
descriptive illustrated catalogue ? 


PPEPaP 


Pring 











4th.april I941 
The Aeraspray Manufacturing Co., Ltd., 
Birminghas 7. 





Gentlemen, 


With regard to the AUTOMATIC SHELL 
VARNISHING MACHINE we purchased from you some months 
ago, we have pleasure in advising you that this machine 
has now handled 70,000 shell and that out of this 
number we have only had one varnish reject, Even this 
one was due to the presence of dirt beneath the varnish 
rote Nes that the machine itself cannot justly be blamed 
or ° 


Yours faithfully. 














This may give you ideas about 
AUTOMATIC SPRAY FINISHING 
for your own factory. 


THE AERASPRAY MFG. CO., LTD. 
179-213, Thimble Mill Lane, Birming- 
ham, 7; and at London, Edinburgh, 


Belfast, Manchester, Leeds. INDUSTRIAL F/N/SHING EQUIPMENT, 

















—" 


IR COMPRESSORS 
for DIESEL SHIPS 





arg 


This shows our latest 3-stage Vertical Enclosed 
Marine Type Diesel Auxiliary Compressor, with 
Forced Lubrication, direct coupled to an Electric 
Motor. Machines may also be arranged for Steam 

, and have either one or two cranks, 


ing on the output. 
For full particulars, write to Dept. B. 6715 


REAVELL & CO., LTD., 
ee tae IPSWICH. 


Telephone Nos.: 2124 & 2125. 
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Classified Advertisement: continued from Page 3. 





EDUCATIONAL. 
UNIVERSITY COLLEGE, SOUTHAMPTON. 
Two Open Entrance Exhibi- 

TIONS in ENGINEERING, giving free 


instruction for three years are awarded — 
for those with practical experience in Sth uly. -_ 
ty A 


works. Last date = application forma 
REGISTRAR. my ase 


Further jculars and 
See also Page 3 





part 
obtained from the ACTID 











PUBLIC APPOINTMENTS 





CITY OF OXFORD EDUCATION COMMITTEE. 


SCHOOLS OF TECHNOLOGY, ART AND 
COMMERCE: ENGINEERING DEPARTMENT. 


plications are invited for 
t t of a FULL TIME INSTRUCTOR 
in WORKSHOP PRACTICE and PROCESSES in 
the Schools’ New Workshop. The present duties 
consist of instruction to Ministry of Labour 
but in normal times the successful applicant will 
pre candidates for Higher National Certificates 
in uction Engineering and/or up to the final 
ie of the City and Guilds Examinations for 
hinists, Turners and Fitters. Salary will be paid 
in accordance with the Burnham (Technical) Scale 
with further fae pe for additional classes. The 
person appoin will be expected to take up duties 
in September. 

Forms of application and further particulars may 
be obtained from the CHIEF EDUCATION 
OFFICER, City Education Office, 77, George Street, 
Oxford, and to whom completed forms must be 
returned not later than 15th July, 1941. L 565 


SUNDERLAND EDUCATION COMMITTEE. 


THE TECHNICAL COLLEGE. 
Principal: F. H. REID, B.Sc., Wh.Ex., M.I.Mech.E. 





plications are invited for 
POST of LECTURER in MATHE- 
MATICS to commence duties on ist October, 1941. 
he commencing salary will 
allowance for approved professional or industrial 
After three years an addition of £20 
Re annum will be made to the scale salary under 
lause a) (e) of the Burnham Report in respect of 
= work of an advanced character.” 
idates must possess a good Honours Degree 
or its equivalent. 

The standard of the full-time day course is that 
required for an Honours Degree im Science and 
E , and for Higher National Diplomas. 

‘orms of “Application and further particulars may 
be obtained from the SECRETARY, The Technica! 
College, and APPLICATIONS must be returned to 
the undersigned not later than 5th JULY, 1941. 

W. THOMPSON, 
Director of Education 
Education Offices, 

15, John Street, 

Sunderland L 555 


ecturer” in Engineering 
REQUIRED for the ACHIMOTA COLLEGE, 
GOLD COAST, for two years with possible perman- 
ency. Salary, $475 a year rising to £840 a year. A 
higher commencing salary may be offered to & 
candidate with exceptional qualifications. Free 
passages and quarters. Candidates should possess 
ah Honours degree tad be Associate Members of 
the [nstitution Civil, Mechanical or Electrical 
Hngineers (or havé had such practical experience as 
uld justify application for membership). Applied 
ectricity would be an additional qualification. 
Duties include lecturing and Se experi- 
ments in Applied Thermodynamics and Theory of 
Machines as main subjects for London External 
Degree B.Sc. (Engineering), Parts I and I1.—Write, 
stating age and full particulars of qualifications and 
experience, to THE CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 3.W.1, quoting 
M/9687 4 L 552 








See also Page 3. 








APPOINTMENTS OPEN. 


Wales Engineer Required 
for firm of Furnace Builders, must have 
previous experience in the sale of furnaces to the 
ifon and steel trades and be over military age.— 
Address, L 557, Offices of ENGINEERING. 














ammo) 


WORTHINGTON 
uewane-@uew ON- TRENT 














ROYLES 


IRLAM, Near MANCHESTER. 
Calorifiers, Feed Heaters, 
Oil Heaters and Coolers, 
Twin and Single Strainers, 
Steam Traps, Reducing 

Valves, &c., &c. 


LIMITE 





A® appointment of a special 
ae importa 

with unusual time will A shorty be 
made by URWICK, ORR & PARTNERS, LTD. 
of 7, Park Lane, London, W.1, Consulting Specialists 
in Management and Industrial Engineering. Four 
figure remuneration. Applicants must be men of 
outstanding ecttacation ability and 

Minimum fications are: first-class general 
education and di in Engineering ; engineering 
apprenticeship ; years’ experience in executive 
copacity, Modern ‘Works an and Production Manage- 

normal and health. 


32-38 
Write’ BOX No. , WHITES, LTD., 72, Fleet 
Street, E.C.4. L 551 


See also Page 3. 











SITUATIONS WANTED. 





\Jenior Draughtsman, expert 
hO Machine Tool Designer, inventive, experienced 
in oo supervision, exempt, leaving nt em +3 
ment for private reasons, WANTS RESPONSI 
PROGRESSIVE POSITION.—Please write 
L 553, Offices of ENGINEERING. 


Deere Dip. Ing. (Zurich) 


M.E., 30, friendly alien, experienced in 
engine, Machinery and Plant 
Trane Thermodynamical Problems, 
mercial and Organisation experience, GREAT 
INITIATIVE, ADAPTABLE: at present e - 
on 1.C. engine design and development, WISHE 
TO CHANGE FOR PERSONA REASONS. 

Address, L 561, Offices of ENGINEERING. 


See also Page 3. 


.- 





nm, Heat 
Com- 








PATENTS. 


oO. 4 mprove 
or us for Producing Cellular Metal Building 


No. isere2, —" Process for manufacture of articles 
containing or consisting of Silica, and to articles 
produced thereby.” 


the Owners of the above 

Patents are desirous ” arranging by Licence 
or otherwise on reasonable terms for manufacture 
and commercial development ot of the | 
For eer lars address the first instance 
HERBERT HADDAN & co, 31 and 32, Bedford 
Street, Strand, London, W.C. 3. 


ir Compressor wanted, 
motor or belt driven. = ity 1,000-1, 500 
cub. ft. at 100 Tb. roy make, age and 


condition.— Address, L 566, Ofhees of a. 








MACHINERY FOR SALE. 
wo-End Welding Machines, 


220 —_ 15 k.v.a. phase, 50 cycles, 


for drums, ven, no 
motor.—G SCAMMELL & NEPHEW, LTD., 
L 564 


558 | Spitalfields, LONDON, E 








It is desired to secure the 
full commercial yt in the United 

Kingdom of BRITISH PAT No. 465,367, which 

relates to “ Milling Machines for and Re- 

producing,” either by way of the = 

or otherwise on terms Seeiee copies +} 

Interested 

specification and further 

to STEVENS, yy By Foy 

SON, 5-9, Quality 








MACHINERY WANTED. 
Wanted Cutting-off Machine 


with a capacity from } in. dia.—Address, 
L 549, Office of ENGINEERING. : 


Wanted 


TREADLE GUILLOTINE, 36/48 in. 
Address, L 559, Offices of ENGINEERING. 











YE 


MERCANTILE, PILOT HOUSE, 


Makers of the Largest to the Smallest. We 
hold a Large Stock. 


REVENUE 


CUTTER, YACHT, TRAWLER, OIL TANKER, 


TUG BOAT, WHALER, LINER, 
WARSHIP, FIRE FLOAT, 
MOTOR SHIP, LIGHT- 

HOUSE TENDER 

etc., 


Large stocks of mirrors, lenses, 
Carbons. Repairs of all kinds 


= Lonpon Eigegmic Finm, croydon. 


Phone : Uplands 4871/2 (2 lines) 


Our Super Suez Searchlights require no trimming 
during the voyage, thus saving time and expense. 





Fa Sale one jae co so 


BELLISS & MORCOM ENGIN hwy, 
ure 200 lbs./O” with J. P. HALL . D.C. 
hunt wound be ~- 2 ee, irs ye 


<— £80, or best o/ 

One WEIR ‘TURBINE, ‘DRIVEN ROTARY 
FEED PUMP, T.F.P. 10 size, age 10,000 g.p.h. 
against 235/240 \bs./C” pressure. Steam pressure 
200 Ibs./2”. Total tem ture 650 deg. F. 
with non-return deliver £100, or best offer. 

ALSO QUANTITY o VARIOUS ‘SIZES H.P. 
STEAM VALVES, * in, to 10 in. bore. (Previously 
used at 200 Iba./L)*.) 

Enquiries to be addressed to :— 

J. HARWGOD LUMSDEN 
Electricity Offices and Showrooms, 
Tame Valley, 
Stalybridge, 
Cheshire. 








FOR SALE. 
(ast Iron Powder for Sale, 


30, 60 and 90 mesh to suit customers’ require- 
ments.—_GEORGE COHEN, SONS & CO., LTD., 
Broadway Chambers, Hammersmith, London, w. 1. 
(Riverside 4141.) L 554 


THO* W. WARD LIMITED. 


No. 9 KEMPSMITH PLAIN & MILLING MACHINE, 
4 belt feed, 3-step cone drive. 

VERTICAL MILLING MACHINE (PRATT and 
WHITNEY), Swivelling table 24 in. by 12} in., 
all hand feeds ,3-step cone drive. 

VERTICAL MILLING MACHINE, fitted with 
power-operated slotting attachment, operated by 
worm wheel and pinion, T-slotted rotary table 
with loc equipment, 3-step cone drive. 

CINCINNAT No. PLAIN ry LLING MACHINE, 

table 44 in. by 10 in. w.s., 4-step cone, drive bac 


pratn MILLING MACHINE (CHAS. TAYLOR), 
table w.s. 16tin. by Sjin,, 5 belt feeds, 3-step cone, 
drive back geared. 
Write for “ Albion ” Catalogue. 
ALBION se SHEFFIELD. 
"Grams, Forward, Sheffield ; ‘Phone 26311 (15 lines.) 
L 550 











See also Page 8. 








STEEL CASTINGS 


MACHINE MOULDED CAST STEEL HELICAL BEVEL GEARING. 


W. SHAW & CO., Ltd., Wellington Foundry, MIDDLESBROUGH. 


Telegrams—" WELLINGTON, MiG0L EsBROUGH 2 


Leadon Office: 20, Grosvenor Gardens. 8 


Representative $e Benno and Birmingham Distr Districts : T. W. F. DIXON, 
ow 4 est > treet Representati 
Northumberland : 


lasg 
Agent for Durbam and 


@. NELSON’ Ca Cathedral Buildings, Dean 


by Open Hearth Acid Process, trom 
12 tons te a few pounds in weight. 


To -_ Bye oh borne 


Castings for ey oo memes 


Yards, olling 
Mills, Iron Works, Bridge Work, 


Hydraulic and Electrical 
Dredging 


ON ADMIRALTY AND WAR OFFICE eid 


. DAVIDSON & —— 


2) aa 
Street, Neweastio-on- Tyme. 





IF you wane" 


POrnEsSES Er 


NEW or USED 


Phone: 


See 


LTD. 


1 EDWARD 


361. EUSTON RD. LONDON N.W.I 
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FOR LOCOMOTIVE BUILDERS, RAILWAY WAGON WORKS, Etc. 
PRESSES of any type or power for flanging, bending and forming, etc. 


RIVETERS, Portable or Fixed, any Gap or Power. 


Code: A, B, C, 5th and 6th Ed. 
Telegrams: Press, Leeds. Telephone: Hunslet 75305. 


LONDON OFFICE: 49, QUEEN VICTORIA STREET, E.C.4. 


Motor-Driven Hydraulic Wheel Press—300 Tons Power 


NEVILLE WORKS 


RICE bc C° (LeeDs) LTD HYDRAULIC ENGINEERS ELLAND ROAD, LEEDS, Il. 














“THE LANCASTER” ¢:.1.m.) 
COMPACT TYPE 


STEAM TRAP 


Has a sharp mechanical action giving a heavy discharge— 
Will lift its discharge water. 

Fitted with Automatic Air Valve and nickel Valves and 
Seating. 


LANCASTER & TON GE LTD. 


Telegrams: “Pistons, Manchester.” PENDLETON, MANCHESTER. Teleph PENG! 1484 (3 lines) 
7839 




















ELECTRIC 
TOOL TIPPER 


provides the complete solution 
to all tool tipping problems 


It permits the brazing of any of the 
well-known proprietary brands of Carbide 
Tips on to Tool Shanks by unskilled 
labour. After the briefest tuition, 
the work is performed with 100°/, 
efficiency—at unprecedented speed. 


The Tool 


th the 
DOES NOT NEED SKILLED LABOUR ap gy 5 5 


HOLDS THE TOOL RIGID AT CONSTANT HEAT perature throughout the tipping operation. 


LOW INSTALLATION AND MAINTENANCE COST 
EFFICIENCY, SPEED, CLEANLINESS IN OPERATION, SIMPLICITY, ECONOMY 


Manufactured by 


GEORGE COHEN SONS & CO. LTD. 


STANNINGLEY, NEAR LEEDS. Telephone: STANNINGLEY 71171. Telegrams: COBORN, LEEDS 


A REVOLUTION AND A REVELATION IN TOOL TIPPING 
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Heap’s Patent Screwing Machines 
with Tangential Dies 


@ They are designed from @ to endas high-class 
Machine Tools and embody tures not found in any 
other make of Screwing Machine. 















@ The Die Head is of our own Patented Design. 


@ All parts of the Head and also of the Die Holders which 
are liable to wear, are of hardened Steel. 


@ The wall of metal which surrounds the Die Holders 
solidly supports them, and also eliminates the Danger 
of the Operator being caught by protruding Die Holders. 


@ The four-throw cam is fitted with Hardened Steel 
Strips. 


: a @ The Hardened Steel Contact Blocks of the Die Holders 
~s 6 ese et See : bear for their full width on the Cams. 





@ These features render the Die Head when closed as rigid 
Catalog free on request, as a selid Die, and enable us to guarantee the Heads 
to screw perfectly parallel and uniform threads. 


Joshua Heap & Co., Ltd. 


Ashton-under-Lyne, England 04 























IGRANIC 


MAGNETIC BRAKES 


igranic type ‘M’ Brakes are for D.C. 
rvice and embody a direct action 

mechanism which eliminates all toggles, 

bell cranks, levers, etc. 

Outstanding features :— 

Short Shoe Stroke ensuring quick 

and quiet action with entire absence 

of shock. 

Simple Rugged Steel Construction 

ensuring minimum maintenance and 

maximum life. 

Compact Design allows easy installa- 

tion where space is limited. 

Other Igranic Magnetic devices include 

lifting magnets, separators, clutches, 

solenoids, etc., etc. Their construction 

is a result of many years’ experience 

and practice. They are robust to 

Two large Igranic type “"M”’ netic brakes recently made for large steel stand the most arduous service. 


mill installation. May we send you details ? 


IGRANIC ELECTRIC Co. Ltd., 149, Queen Victoria St., LONDON 
Works: BEDFORD 














PIONEERS IN MOTOR CONTROL GEAR MANUFACTURE 
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Machinery Makers and Users should investigate the 





































advantages of these Clutches. They are specially designed 
for Machine Tools and Machinery generally. Compact, 
Powerful, Smooth Working, Simple Operation, Long 
Trouble-Free Life. 


STANDARDISED FOR ALL POWERS AND SPEEDS. 
For full particulars ask for Catalogue FC237. 


= — ae 











CROFTS ¢ncincers) LTD., THORNBURY - BRADFORD - ENGLAND 











Shock and vibration absorption effected by Andre methods is 
illustrated by the accompanying photograph. For specific 
purposes individual designs are prepared from the basis of 
correet hardness of rubber bonded to two or more metal 
components. 


Clearly, the excellence of the bond between tbe metal and the 
rubber is of paramount importance. For certain applications 
a bond with a strength of over 1,000 lb. per square inch can be 
guaranteed in regular production. 


Frequently, engineers require anti-vibration mountings to with- 
stand the action of oil and other rubber solvents. When these 
conditions arise, suitable protection of the rubber can be made, 
or mountings produced from synthetic rubber with the highest 
pessible oil and solvent resistance. 


Engineers are encouraged to avail themselves of the facilities 
offered by our Technical Department, whose specialised experience 
in the solution of shock and vibration problems covers 
many years and is enhanced by our association with Silentbloc 


Le B. a 
COMPANY COMPANY LTD 


Telephone: Elmbridge 6580/! 

















KINGSTON BY-PASS, SURBITON, SURREY. 
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Manufacturers ad wy” belt 


drives for high transmission 


& CO. LTD. ode efficiency. 


ATLAS WORKS | Drives can be supplied complete 


with belts or we can supply 


pulleys only. 


EARLS COLNE 


PROMPT DELIVERIES. 


5 GEARS 


- 


@ The MOSS GEAR range of Gear Units forms 
a complete group for every industrial trans- 
mission need. All gears are accurately cut and 
hobbed, all joints are perfectly oil-tight, and 
special features exclusive to Moss Gears give 


greater cooling where it’s most needed. 


Standard, vertical and inverted types can be 
supplied. iin 


caewe & TYBUR 


THE Moss GEAR (Co Le ».cte ences 


. a : 
SA os .S 
Daw . ‘ 
SSeS Wg ‘ 


Printed in Great Britain for the Proprieters 1% Harnison & Sons, LtD., at the Bedford Press, 20 & 21, Bedfordbuary, in the Parish of St. Martin-in-the-Fields, and Published MN ALEXANDER Dixon at the Offices 
of ENGINEERING, 35 & 36, Bedford St.,in the Parish of St. Paul, Covent Garden, both in the County of of Middiesex.—June 27, 1941. Entered as second-class matter Dec. 12, 1 at the Pest Otten, Now York, U.S.A. 


—. ~~ —— 

















